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ACROSS THE EDITOR’S DESK 


nuni\ of tlic motor (*di mofirls of lia\<* 

vf I (MniliiiPfl to a i PI tain pxtrni iliat tin* 
tiPinl of the indiistix is oIdmous Cats for 1931 
uill iindoiihleclU ^how a <*ontmudn(p o( this |rn- 
flem V toward the apj)lH dtion of dcrod) iidmics to the 
aiitomohiie It dp[)dtent that niaiiii f.iet urei s are 
( (lodiietin;!, an “'c*du< atiomil ( arnpai^n” for the pnh- 
li(, and ;;r.idiian> inalvin;^ thf‘ lar^e ;:roup of < ar 
ii'-ers ae( iistomed to the rarliral i han^ps that 'vvill 
have to he made lufoie the leal lienefits of siieam- 
Iinin;:, m<i\ l)p le.iched. lust a*- the <Mr of 10 \pais 
a;^o appeals odd and < liims\ m apppaianre he^^ide 
the '^h’p|\ models of toda\, so those of 193 1 will rom- 
}uup, to then de|i!m»*nt, ^Mth the m'Iik les of 1913. 
Of iourse, tlie moto? < ar dnvei w.ints to know just 
what stieamlinin^ means to him Will it he of l.ii^e 
eeononiK’ impoitame, or will it he pist another sell- 
in;^ peiinl with Iitlh a< lual sionifu ance We have 
m piepaiation om . and po'^sihU two or mon* aiti- 
«hs (ui this suhpil that will answer man\ of the 
ptulment ipu-stions which ha\e heen asked and 
w'hnh will snreh aiise in eri atei niimliers m the 
neat fiitme. We I’xperl to piesenl the hist of lh« se 
altKle^ next month 


‘Blister Biisieis'* 'This alliterated fihrase is the 
title of an artH le h> (diaries Lathfop Pack, presi- 
dent of the Ameiiean Tree Association, winrh is 
scliediiled foi c-aily puhliealion. The hlisteis aie 
those' of the hli'-ti r tijst that attacks while* pines and 
renders the wood useless foi commercial pur[ms<*s. 
d'he * hiistciw" are the* Division of Blister Bust (a>n- 
liol o| the I ’mted States 1 )ep.ii tnient of A;;rienltiire 
assjsteil hv the men of the ( ivilian (/onsc'rv.it ion 
(iorp*- I Ills inv.ider,*’ writes Mr Pa( k, leferniifi 
to tin* hlistei I list, * Is a model nist in methods of 
waifait H< imploNs the most vieuuis and subtle* of 
the tools of death ;:.ei m warfare*’' How the hhjiht 
of this lust --pH a<|s, wliat st< ]is are heiii*; taken to 
I ontiol It, and h<»w ‘aiccessfiil the campaign has 
h(M*n so fai, make an at tide that is at once both iii- 
teiesiinu and informal iv< to anyone who has c*vc*i 
used wood ill anv foim — and that includes eveixone 

• 

. . ( ampaijiiis a^iainst smoke* anel diisi «rpi ^at- 
isfaetoiv icsults onh m cities where phvsirians lake* 
a l( aehnj: ham! Only re*e*ently have* leadine roni' 
ImisIiou eiijiuiee'rs fuliv demonstraled ihcir ahilily to 
Idl a pre*sc I ipt ion for the smokeless ami diislless 
operation of fu<*l hiirnme plants . Thus write*s 
Dr W W Me Karland Diie*ctor of Puhlie* H<*altli, 
I’lttshui ;zh, lVnn->\ Ivania, in an artu'le entith’d “The 
Doi tor Looks at Smoke and Dust,” scheduled fe»i an 
«*arl\ issue*. Solid paiiiclcb of foreij^n matter in the 


atmosphere, pai t leiilat ly in w inlei, eoiistilute a elef- 
mitc* health im na< « in many loealitie*s, the re‘fore 
Dr Mel'ailaml's impartial \e*t seareliiiie; surve*\ ot 
the wliole situation is of vital im|>ortance to eveu \ 
munieipality , 

# 

I he sundial, known to the* am*M*nts anel wieh'lv 
iis<‘d today as a ^ai<l<*n oinament, mav, when profi- 
erlv ch'siojied, lx* used as a piaetii al and ae*e*iirale* 
liim*keeper that will itidie ate mean solai (watch) 
time*. Dehnile* insiruetions for makin*!; various types 
of dials aie diflieult to ohtain and wium foiimi aie* 
often vitiated hv |h«* me liision of irie’Ievant mat»*- 
iial We have*. how<*veT, ohlaim*d *1 seru*s f>f aitieles 
fioin B. Newton Mav all and ATaijiaiei Walton Mav- 
all, whieh ^<*1 ii^hl down to fiimlameiitals and ^ive 
coiiciele* dirf’c tions as to how to pioeeed. Manx in 
4 piiti<*s from re*a(h*is on this suh|e< t lt*ad ns te> lx* 
h<*ve that the'se aitieles, the* liist one of which will 
appe*ar next month, will lx* <iive‘ii a waim ieee*plion 

# 

”ls it tnie that only 12 peeiph* are* .ihh* to nnde*i 
‘'laml the iMtistein them v of relalivilv lliis is a 
epiestion that is ofh*n aski el whf*n tin name’ of the* 
jrreal physicist is mentiom'el Aeeordinc ti> Joseph 
B. INichols, writmji in next montirs numlx‘i, it all 
defiends on what is meant hv “iindei siandinj: Lin 
stem.” Mr. N'le hols' aitiele, which was ri*ad and ap- 
fiioved liy Piof(*sMoi Kms|i in himself, < .irnes the* 
followinjx title: “You Have* One C’hance in a llun- 
dr<*d to Under stand Lms|<'m ” Thos<‘ an* not had 
oelds, so he sure to re*dd the ait it It*, and fiiitl out tin 
wlireh side of the lenee vou fall. 


Ultia-slitut ladio wavts ait* t tuning imue ami 
riitire lx*ft>re tht* piihlit, iitit tinlv lx*i aiise tif tin* work 
whit h Maittmi is doinji; with them, hut also hee arise 
tif the wiele sf)r<‘.id applie atimis that the waves prom- 
i‘'‘e in many phases t»f human exisiem e* Lor ihesi* 
reasons, w'e have l)t*eti partieulailv ftirtunate* in t»l) 
taifiinj;, frtiin Prt>f. L. Zwicky td the (’.alifornia In- 
stitute tif Teehnolojzy , an article t>n the sulijetl t»f 
iillra-shtu t latiiti waves that sketche*s their hisfiiry, 
iheir Tidluro, and their te*ehnieal and scientifie irn- 
ptirtanc'e. This article*, sc lie<hih*tl to he fiiihlisht'd 
soon, tells the story tif the extreme Itiwer end tif the 
radifi w’dve haiuls in the c*h*arest «ind nitisl ctuicisc* 
manner that we have evt*r seen 



Editor and Publisher 




LEE A. STRONG 


T hat a man larks a formal nlura- 

lion and may not add a strin*’ of nni 
vorsiiy doji^rccs to his name raniiot h<»j)r l<» 
j^ain a serious hearing!; in the world of 
srirm e appears to he the belief of many 
- especially of some who complain to tlie 
editors of scientific journals that iheir 
nlea« are not taken seriously for this rea* 
son. That this is not the case is proveil by 
the attainments of several men of seienoo 
whose education was not spoon ftd to llicni. 
For example, the dean of one of America's 
best universities never went to collej^e, yet 


lie is a hi<»h*rankinj' paleontologist as vsell 
as a dean Another man who has no colh*ge 
degr<*e but educati'd himself, vet who “got 
ihcre" in the world of science, is Lcm* 
Strong, the new Chief of the BurcMU ol 
Entcmiology of the Unitc'd Slates Depart- 
ment of Agricultuie. His lift* wc»rk has had 
to do with the prevention of the spiead 
of plant pests and dis<»ases saving mil- 
lions ( probablv billions) to farmeis and 
the nation sometiines by their eradica- 
tion, sometimes bv cpiarantincs which pre- 
vent their introduction from other lands 
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are left in the heightening blocks and 
when the jol) is completed the rods aie 
ronsolidated into position by liquid ce- 
ment being gMiiit- forced about them. 

If all of the silt carried into the As- 
souan Reservoir b\ the Nile within the 
next 50 years were deposited theie (and 
this cannot oi cur ) , 150,000,000 cubic 
meters of silt would be left in the resei- 
voii basin 'Phe reservoir has a capacit\ 
of 5,000,000,000 cubic meters, preclud- 
ing anv danger of an ajipreciable de- 
crease in Us capaeity. The sluices in 
the dam have been constructed at low 
levels and during flood times are kept 
fully open to allow the turgid flood 
wateis to flow out freidv. 

The new backwater of the Assouan 
Dam will extend bevond Ifll miles south 
of the darn, its farthest point at pres 
ent. As in the past, land totally sub- 
mergr-d will be expropnated and land 
coveied with reseivoii walei lor a pait 


granite that was smoothed t«i a inalhe 
niatnalh tiue plane befon* the new 
buttresses wtie laid against it Whin 
this was done, sheets uf stainless sit'el 
weie laid on and the niasuniv o| the 
new biilli esses \^as built against ibein 
\ piopirtv of the stainless s|(*el wbi< h 
insured Its siKiessful usage is that 
lenient mortal and conciete fad to 
sink to It I'bi lesult ol this foiin of 
construi tion is a senes of butti»*ss(s 
leaning In avilv against the dowiistieam 
surface of the ilam, assisting it to with 
stand the iin leased piessuie being 
home upon it b\ llie enlaiged n*seivoir, 
but entirely fite id eonliait and expand 
in aieoidanie with wide variations in 
dailv and seasniiul lenipei atui es wbiib 
m tins purl ot tin* world aie known t<i 
vaiv as niiieli as IK) deun^s, F.ih- 
renbeil. 

bnftressis are all built at this 
A writing 'Pbe onlv jiail id the project 
still unfinished is an eighth of a mile 
along the tup nf tin* wesfein e\lreinit\ 
d( the darn 'Plus pait of the woik will 
be (oiu liidt d in the sanie manner as the 
iiiucli greater poition «ilread\ elevated 
'sections seven meters (2d feet) widi 
b\ sfM-n meteis liigb. inteispaied b> 
seven ineteis ol the old dam top, aie 
first built to eov(‘r a givi n rlistaine on 
the oiiginal erown instead of heighten 
mg a pait of the dam wall as a unit 
I ngineering praitice demands that tins 
inelbod be fidlowid instead of buihlmg 
the In ight» rung wall in one operation 
snue a long masonr\ eonstiuction eould 
have insiiftn lent allowance for mntiac- 
tion of Its nmtiiials ']\> heighten tin 
Assouan Dam in a snigh operation with 
a super-*'!! Ill lure one urnl <»ne ipiaiter 
miles long would thus be impossible 
Four months after the stuious have 
been built, dining whub lime the\ have 
been allowed to set, the intermediate 
seitions are lonsruieted. An asphalt 



seal is inserted in the joints between 
each pan of sei lions, the upstream 
surface of the joints being laulked 
w'llli lead wool. Each asphalt seal i*- 
piovided with pipes so that at any fu- 
ture time, the seal may be tightened 
II f> with steam if necessur\. 

Another nileresting featuie of the 
work partially done is the leinforee 
ineiil of the upstream surface of the 
solid dam by means of hollow stainless 
steel rods, to resist possible tension on 
the upper portion of the dam when the 
leservoir is full. To accomplish this, 
holes have been drilled from the present 
road wav level on its lop right thiough 
the dam and two meters into its bed- 
roc k foundation which is a wide vein 
of red granite spanning the Nile River 
ha at this point. Correspond in ‘j holes 


At top of page: The rock for 
facing the dam came from 
the ancient quarries from 
which obelisks and giant 
sculptures once were cut 


Above: The type of travel- 
ing crane used on top of 
the dam for handling the 
heavy stones and great qiian- 
titles of other materials 


At right: View of construc- 
tion work on lock No. 1, 
showing progress of work 
in the early stages. Inter- 
esting details are visible 
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of oach year will be partly compensated 
for. Some of this area will be used to 
grow crops during iho peiiod of time 
it IS exposed. 

The Kgy[)tian Government has al- 
ready drawn up plans foi the allotment 
ol the two and a half billion < iibic 
meters of water that will be available 
from the Assouan Dam next }ear. 'Phou- 
sands of ai res of barren and iiiaile- 
(]uatel\ irrigated land, ranging in bu a- 
tion fioin the Assouan provim e down 
along the Nib* Ri\er Valb*v to the l)«l 
ta, will be rendered highly pnxjuctive 
b\ this mineral bearing water. 

The seherne in brief provides for the 
distribution of the stored waters as fol- 
lows : 

1 Foiii hundied million cubic met«*is 
will be used to complete the irrigation 
fa( ilities of J()(),{)0() feddaiis ( P io a< les 

1 feddan ) of faim land now meth- 
( lentlv irrigated m the Noitherii Delta 
ami which lie within the diainage pump 
/ones now' undei constiuclion in this i«- 
gion. 

2 Foiii hundiid million ( iilm met* is 
to guaiantee me cultivation in the 
.\<uthern Della W'lthin the proviiic«s ol 
Ib haia.lfharbia, Dakahlia, and Shaikia 

d Six hundied million mibu me 
teis for iiiigalion ol the Slianp lands 
and to improve (lop lotations m Mid- 
dle Kgvpt and the Delta 

4 Five hundred million cubic meteis 
to conveil lOO.OOO feddaiis in Pppei 
Kgvpt from basin to peiennial iirigation 
ill the Assouan and Gi/a prnv lines and 
pail (d the Nile "Sahels ” 

T) Four lumditd inillion cubic meteis 
to (onveit lOD.OOO teddaus of wasiidaiid 
111 the Noithein Della diainage pump 
/ones to productive farmland 

b Forlv million < ul)H' meters to con- 
M*il lands in the vnyriitv of kena and 
I uxor fi<un basin to [)(*iennial iriiga 


tion. This step will provide c’ooler 
weathei for the towns in this area. 

7. One hundied and sixty million 
cubic meters for subsidiar) objectives 

\ large part i»f the diainage facilities 
of the farmlands to benefit by the new 
water supph has alreadv been com- 
pleted and everv effort will be made to 
(ornplete in entirelv the drainage s\s- 
teins ot these lands m time to receive 
the additional w'ater suppl) that will be 
available fioni the heightened dam in 
the wintm of I9dl. 

Although the original Assouan Dam 
was his| lirnglitem d in the vears from 
1907 to 1912 and iiianv other works for 
(ontrollmg the Nile water supph were 
built during the first part of the jireseiit 
((iitur), this coiistiuction has been in- 
sulhcient due to a steads im lease in 
l‘ gypt's population and a fast improving 
standard ol living wliuli required a 
imue intensive realization of Egypt's 
agi icultuial i(‘souices. 

The (dip«t of the Assouan Dam, 
which was the greatest single irrigation 
piops’l 111 the history of Egvpt, was to 
store one billion cubic meters of vvati r 
loi the sunimei requirements of 
1()0,()()() feiblans converted in Middle 
Fgvjit Iroin basin to pirennial irriga- 
turn. The dam was then 12B leet high 
and one and one quarter miles long 
'The (ost ot « oust] u( lion was about 
IfiJIOtUKK) dollars In 1901, it was found 
necessary to protect the rock ilowri- 
slieani of the dam bv electing masonrs 
aprons This work took two vears to 
accomplish and cost over 1.500.000 ded- 
lars. 

file storage capvicitv of the dam was 
increased tioiii one billion cubic meteis 
to two and a half billion cubic mc'ters, 
and 100,000 feddaiis (»i dc*serf land in 
Middle Egvpt were added to Egypt's 
iaim .11 ea wlnui tin* dam was first 


heightened by IbVj bet 'fhis construc- 
tion involved the thickening of the dam 
by the building of a five-metc‘r Aide 
block of stone on its downstream face, 
and a torresjnmding lu ighlening. The 
money spent for this work amounted to 
6,100,000 dcdlais. At that time, *’fiee 
drainage” si hemes w«*ie not in opera- 
tion in the xNorthc*rn Delta, Ik ginning 
about .551 miles north of the dam. 
Sliangi Iv enough, most of the delta 
lands require irrigation in the summ<*i 
but a difficulty arises m draining a large* 
part of this, after it is imgated by 
flooding, because of the fact that it is 
below the hvel of the Mediteri anean 
.Sea, so drainage* jiiimps w^ere nc*cessary 

T he drainage system in the Northern 
Delta IS now undei going imjKUtant 
modifications through government w<irk 
so that the additional supply of water 
to be created when the present lu*ight- 
c*nmg of the Assi,uan Darn is conqileled 
can be fully utili/ed in suiiiim r irriga- 
tion for this legion Sixteen piiiiq) sta- 
tions, liK ated at strati git points are 
m»w' unde I const! uctioii throughout tin* 
Nor tin I n Dt It a and are to be eh*c trn ally 
driven by power supplied fi'om three 
ccritial jiowti stations loialed in the 
eastern, c i nil al, and wt sti i n par ts of the 
dt Ita \ number of these siatmns aie 
alii*ady c*onq>h ted and the itmainch*r 
are in various stage s of t omplelion The 
main and suhsnfiarv pumping stations 
arc* all to be count » tttl by a high power 
transmission lim* lolaling IBl miles m 
length. 

1’iltt‘tn iiiigatnui stations, being 
erec tt (1 hv tin* Egyptian ministry in 
Assouan piovince neai the dam, will 
fet‘tl 52,000 fetltlaris til liigli laml with 
water from the eulaigetl reservoir 'fills 
pioject Is planiitil ft»i ctunjihtmn in the 
neai futiiit* 



Hovering Police of the Air 



A police officer in an Autogiro 

AERIAL police forccb aie by no 
means new: New York City has a 
fleet of police planes and other 
cities own ur occasionally use planes fur 
law enforcement purposes. While the 
advantages of conventional planes are 
great, particularly the high speeds that 
may be attained, there are many dis- 
advantages. Some of these are over- 
come by the use of the Autogiro. This 
type of ship may be made to hover 
almost stationary in the air and so be- 
come a mobile observation station or 
machine-gun nest. Thus the ’giro offers 
to police work the facilities of high 
speed when needed, together with slow 
flight when desired, and the ability to 
land and take off in restricted areas. 

A recent experiment was undertaken 
by Police Chief Theodore Ha Howell of 
Cheltenham Township, Pennsylvania, 
in co-operation with ^ifficials of the 
Autogiro Company, to deteimine wheth- 
er it is ’Ipractical to apprehend escap- 
ing criminals from a ’giro, when police 
on the ground have either lost the trail 
or are far away. 

To demonstrate the possibilities of 
such work, an empty automobile with 
a locked steering wheel set to drive the 
car in wide circles was employed. The 
car was set in motion and, with J. Paul 
Lukens at the controls and Chief 
Hallowell in the cockpit with a sub- 
machine gun, the plane took off. Firing 
at the speeding automobile was done 
at altitudes of 300 to 500 feet, with 
occasional bursts at heights as low as 
50 to 60 feel. 

Of 77 biHrsts of shots, 35 found their 
mark. Thirteen pierced the top of the 
car and it was raked from rear win- 
dows to windshield in order to make 
sure that the imaginary occupants were 


put out of business. One 
burst tore off a front tire and 
another pierced the vacuum 
tank, after which the car burst 
into flames. One of the ffrst 
shots passed directly through 
the driver’s seat, which 
would undoubtedly have 
been suffirient to effect the 
capture of a bandit’s car in 
actual conflict. 

In commenting upon the 
demonstration, Chief Hal- 
lowelL who is rated as an 
expert machine gunner, was en- 
thusiastic in his praise of the skill 
of the pilot. “A good pilot is more 
important than a good marksman,” he 
said. *‘With a good pilot, an Aulogiro 
can be brought to a full stop, or it can 
hover over the car it is pursuing. Then 
the marksman can gel in his work.” 

T he location of the particular car 
sought should be a comparatively 
simple matter, in the opinion of Chief 
Hallowell. Once a description of the 
criminals’ car has been broadcast by 
radio or the teletype, and the car has 
been sighted, it would of course be nec- 
essary to make certain that the car was 
the one sought before an attack could 
be made. 

“Warning shots would be fired,” said 
Hallowell, “and the ’giro would hover 
low. If the car continued on its way, we 
would follow. But if the occupants start- 
ed to hre on us — as they undoubtedly 
would — we would return the fire. . . . 

I believe that the ’giro will be of 
great value to organizations 
such as the State Police. 

Soon after word of a bank 
robbery is received. 


the plane can be in pursuit, and after 
the fleeing car has been spotted, there 
can be no (fuestion of the outcome. If 
necessary, an Autogiro can be landed in 
the middle of the road.” 

Other lines of police work than the 
pursuit and capture of bandits and the 
like are open to the ’giro. Searching for 
lost hunters, campers or aviators in 
remote districts, directing congested 
traffic, patroling hunting and fishing 
territories on the watch for game law 
violators during the open season — all 
are possibilities. In fact, they have 
already been done. A plane that was 
forced down during bad weather in a 
mountainous area of western Pennsyl- 
vania was wrecked. After more than a 
day of fruitless search, a ’giro took off 
and within half an hour had located the 
remains of the plane. Since no sign of 
life could be seen, the ship was not 
landed, hut returned to the nearest 
town to give directions as to the loca- 
tion of the wreck. Had any sign of life 
been apparent, the pilot stated that he 
could have made a landing within 
three quarleis of a mile from the scene, 
in a small clearing where no ordinary 
plane could have been pul down. 

For directing traffic from the air, and 
in fact for many other police activities, 
two-way radio communication, which has 
been developed to a highly practical 
point, lends invaluable aid to the flying 
policeman. 




An antomobila cripplid by machine-gun fire from the air 
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OUR POINT OF VIEW 


Our Safe Ships 

HAT of the safeguards and pro- 
tective devices on American 
ships?” asked a reader. “You have often 
described in your pages the design and 
engineering features, the service and ap- 
pointments of the newer ships of our 
merchant marine, hut are they safe?” 

We had our own ideas about this 
question but to make doubly sure we 
visited at her Hudson River berth the 
liner Manhattan which, as we have pn*- 
viously explained, will stand comparison 
with any liner afloat, except in size and 
speed. Our inspection carried us to the 
bridge and then throughout the ship to 
see what precautions had been taken to 
prevent or limit the loss of life in case 
of fire or shipwreck. 

Ours was no superficial examination. 
On the contrary, a fire drill was ar- 
ranged for our benefit ; a boat drill was 
signaled, and all life boats on the port 
side lowered with ease; bulkheads 
throughout the ship were closed in 37 
seconds; crew members at fire stations 
were examined as to their knowledge of 
their duties and found to be equal to any 
emergency; fire alarms and smoke in- 
dicators ( locators ) were operated on 
the bridge ; many fire doors were closed ; 
inflammability of cabin walls was not- 
ed; and instruments for precision navi- 
gation on the bridge were called to our 
attention. 

The Manhattan is equipped with 20 
metal life boats and 2 wooden motor 
boats with a total capacity of 1724 per- 
sons. These, in launching, slide grace- 
fully outboard down the inclined Welin- 
Maclachlin davits under electrical motor 
control. A plentiful supply of life pre- 
servers; 142 fire hydrants; over a mile 
and a quarter of fire hose; and fire 
buckets, axes, and several kinds of fire 
extinguishers are all ready for instant 
use and are inspected at regular in- 
tervals. In spite of the fact that cabin 
walls are of a fireproof material, ceil- 
ings everywhere are studded with fire 
alarm devices in which, as in sprinkler 
heads, a fusible link melts with heat 
and rings an indicating alarm on the 
bridge. Besides the most modern steer- 
ing machines and compasses, bulkhead ’ 
door control, fire location indicator, 
smoke indicator, Fessenden fathometer 
or sonic depth finder found on the 
bridge of the Manhtautn, it is under* 
stood that the operators of the United 
Stated Lines are now working on a new 
development, explained to us in confi- 


dence, which will assure safer naviga- 
tion in dense fogs than has ever before 
been possible. 

It is to be concluded that the Man- 
hattan and her sister ship Washington 
are as safe as, if not safer than, any 
ship on the Atlantic today. 

Death Drivers 

I N a community in New Jersey where 
approximately 5000 motor cars are 
registered, the opportunity was recently 
offered to drivers and owners to have 
their cars inspected for proper opera- 
tion of brakes, steering gear, lights, 
and other important units. Despite the 
fact that this inspection was offered free 
of charge and with no strings attached, 
less than half of the car owners in the 
area availed themselves of the oppor- 
tunity. Place this example of human 
inertia beside the frequent reports of 
death and injuries from motor car ac- 
cidents and a striking moral will at once 
be seen. 

Why should a man who drives a mo- 
tor car with defective brakes be con- 
sidered any less a criminal than he who 
slips a gun into his pocket and goes 
forth on murder bent? The automobile 
driver is, if anything, more to be cen- 
sured because it is usually the innocent 
who suffer as the result of his careless- 
ness. The driver who approaches you 
along a narrow road with lights that 
glare and blind you is surely as guilty 
of placing your person in danger as if 
he deliberately put poison in your food. 

How can these death drivers who en- 
danger the live.s and limbs of the in- 
nocent, be curbed? If only the fact 
could be driven home that they are, be- 
yond a shadow of a doubt, criminally 
responsible when an accident is caused 
by their lack of care for their cars or by 
their own lack of regard for the rule.s 
of the road, a long step would have been 
taken toward reducing motor vehicle 
accidents. Opportunities for free in- 
spections, such as mentioned above, will 
help. More rigid enforcement of sane 
traffic laws, with severe penalties upon 
conviction of violators, will make our 
highways safer for the thinking and 
^careful driver. 

The motor car is a highly developed 
and efficient thachine, but it lacks a 
brain whereby it can care for itself. 
It is up to the driver to supply that 
brain, and to keep in mind at all times 
when he is behind the wheel that he 
must have entire control of his vehicle; 


otherwise it l)ecomc8 a potential death- 
dealing device which may strike at the 
most unexpected moment. 

For Food Faddists 

E wonder what the next dietary 
fad will be. 

A few years ago the public had be- 
come calory conscious. Knowledge of 
the energy content of various foods had 
reached the masses and some, hoping to 
“balance their diet,” had discovered a 
new indoor sport- -counting calories. 
One woman of our acquaintance weighed 
her growing daughter’s food and al- 
lowed the child just the amounts sug- 
gested in a hook. The child grew up 
normally but what the mother did not 
know about was the gross tonnage of 
excess calories surreptitiously consumed 
in the house of a neighbor who believed 
that Nature — one’s appetite — tells us, 
perhaps more scientifically than any- 
thing, how many calories we need. The 
book was scientific but the child was 
hungry most of the time. 

Then came the vitamins. “Ha,” said 
the food faddists, “Here is something 
new and interesting— a new game to 
play.” During the past few years we 
have all become vitamin conscious — we 
have had to. To escape vitamin-con- 
sciousness today one would In' forced 
to escape to a desert isle. If we do not 
read about vitamins we hear about them 
from our loving friends. “Eat this be- 
cause it contains vitamin A; that for 
vitamin B . . . .” and so on. New vita- 
mins discovered from lime to time in- 
cite faddists to write inquiries to sci- 
entific journal*^: “What must I eat to 
get the newest vitamin?” The answer is, 
for the average, normal, well, adult 
human being, eat a good all-around diet 
with fruit and vegetables, and forget 
that you have ever heard the word vita- 
min. Eat what and when you feel like 
eating — Nature will tell you both. 

Is it more than a coincidence that the 
too diet-conscious may usually be found 
in the column of the sickly, and the nat- 
ural eaters in the column of the hale 
and hearty? Man’s internal organs do 
not need supervision ; they ran for mil- 
lions of years liefore dietetics was dis- 
covered and we seem to be here* -evi- 
dence that Nature knows her stuff. 

There are exceptions: See that babies 
and children get enough of the right 
vitamins, though without making a 
fetish of it, and if you are organically 
sick see a doctor. 
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Ice Cream by the Mile 

A Successful Inventor Tells How He Commercialized His New 
Process For Manufacturing This Frozen Delicacy 

By MILTON WRIGHT 


T hey aie maklnf; ice cream by the taken in 1902, when Harvey Miller in- 
mile now instead of by the gallon, vented his brine freezer, and thus made 

Revolutionary changes have made possible the factory methods of ice 

an exact science of the manufacture of cream manufacture which have pre- 

America’s favorite dessert, instead of vailed up to now. Miller is said to have 

merely an art with all the vagaries to been the first to establish the value of 

which every art is subject. mixing air with the freezing cream. 


Until this year, the up 
freezers in the great ice 
cream factories of the 
country have consisted 
of cumbersome freezing 
cylinders with elaborate 
arrays of hoppers, spig- 
ots, heavy frost-coated 
pipes and containers to 
catch soupy ice cream 
before it spilled. 

But no more. A new 
method already has been 
installed in a few large 
cities, and so well does 
it operate and so pofui- 
lar is its product that 
large manufacturers in 
Detroit and New York 
have made it standard 


-to-the-minute ' Now comes 



Clarence W, Vogt 


Clarence Vogt with his 
system that speeds up 
manufacture, makes it a 
continuous process, and 
turns out for the first 
time a product which is 
wholly uniform. Already 
he has approximately 60 
patents and applications 
for patents covering 
about a hundred inven- 
tions on his machines 
and methods. 

“Why didn’t they 
make ice cream by a 
continuous process be- 
fore?” we asked Mr, 
Vogt after we had looked 
at some of the' new ice 
cream machinery in the 


practice. 

By this new process, the “mix” is 
pumped into one end of the machinery 
and from the other end are delivered 
cartons of paper-wrapped ice cream 
cylinders, each about two inches long 


plant of the Reid Ice 
Cream Company in Brooklyn. “Didn’t 
anybody ever think of it?” 

“Yes, they thought of it,” he replied, 
“but 1 guess it looked too formidable. 
They weren’t able to make the cream 


and two inches in diameter — larger than stiff in order to get the real benefit out 


the most generous portion of ice cream of it, nor to control the ‘over-run.’ 


that goes with a soda. Somewhere about 


“This over-run is determined by the 
amount of air that is put into the ice 
cream. It is the increase in the volume of 
the ice cream you take out of the freezer 
over the amount of the mix that you 
pul in. In an old-type freezer the dasher 
mixes the air with the ice cream. Usu- 
ally the ice cream in the bottom of the 
freezer is loo heavy and that in the 
upper part is too light or too fluffy. 

“"VT^OLl could, of course, freeze ice 

-I- cream without putting any air into 
it, but nobody would want it. It would 
be bitterly cold in the mouth, heavy and 
soggy in body, coarse in texture and 
unpalatable. Too much air, on the other 
hand, makes it frothy and snowy. 

“Injecting the proper amount of air 
always has l)een a big problem in ice 
cream freezing. That is why it has had 
to be frozen in batches — and the batches 
have been by no means satisfactory. 
With the old-type or batch freezers you 
get an uneven mixture, with large and 
weak air cells in the ice cream. That 
means poor body, and eventually, before 
the ice cream has been sold, poor tex- 
ture as well. 

“The new principle is simplicity it- 
self, once you have the clue — which is 
merely metering the ingredients. The 
"instant freezer’ I have devi.sed propels 
the mix and air in controlled propor- 
tions through the freezing chamber and 


the middle of the machinery will be 
found a continuous tube of hard cream 
passing along an endless belt, for all 
the world like a never-ending stream 
of tooth paste being squeezed out of a 
giant tube. 

A ll this is the invention of Clarence 
^ W. Vogt, of Louisville, Kentucky, an 
engineer who, it is said, will go down in 
the history of ice cream manufacture a.s 
the third and last of the great devel- 
opers of the industry. The first of these 
was Jacob Fussell, Baltimore milk deal- 
er, who became the first ice cream 
wholesaler when, in 1851, he froze the 
surplus cream from his dairy herds in 
York County, Pennsylvania, and then 
abandoned his large and profitable milk 
business to build up the still larger and 
more profitable ice cream business. 
The second long step forward was 



Fraazing and forming equipment for producing Ice cream by die mile. At right 
it mix tank, pump in center with freezer behind It, and paper feed at left 
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thus controls the over-run. It also pro- 
duces a stiffness in the ice cream far 
greater than you can get with a batch 
freezer. 

“We have a high-pressure proportion- 
ing pump of unusual accuracy. First, 
the air is introduced in measured 
amounts, then the mix enters, also in 
definite measured amounts. The pump 
is of a design which eliminates troubles 
from re-expansion, because the mix 
seals the air and there is no re-ex- 
pansion.” 

So much for the inventor’s explana- 
tion of his process which is enthusing 
the manufacturers. The product is what 
will determine the success of the ice 
cream made by the mile. The original 
ingredients are exactly the same as they 
were for the old method, hut the fin- 
ished ice cream is found to be superior. 
It is uniform in texture and it “stands 
up better.” Suppose ice cream made the 
old way becomes a bit soft in the con- 
tainer behind the soda fountain; it gets 
flaky and icy and it loses volume. With 
ice cream made Vogt’s way, howevei. 


Right: The stick cutter 
end of the hardening con 
veyor. Fourteen-foot bars 
of ice cream in a temper 
ature of 39 degrees below 
zero are cut by knives 


Circle: The new ice cream 
as served. Below: Final 
cutting and packaging 
equipment with the final 
slicing machine in center 
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it always keeps the same smoothness 
and the same volume. The explanation 
is that the air is in finer globules — 
really amounting to an air emulsion — 
and it stays that way because these fine 
globules are strong enough to keep the 
crystals apart. 

Along with the new way of making 
ice cream goes a new way of serving 
it. You sit up at the soda fountain and 
give your order. The clerk has no scoop ; 
he merely reaches into his large con- 
tainer, lifts up a cylinder of ice cream 
by two bits of paper rolled around it, 
drops it into the glass, and there you 
are. Quicker, easier, more sanitary. 

And is the ice cream made the new 
way popular? Well, a large factory in 
Brooklyn is working 24 hours a day in 
a vain effort to keep up with the demand 
in the metropolitan district. A factory in 
Detroit is turning out several miles of 
it every day-^nd only one mile cut up 
into pieces two inches long makes a 
lot of servings. 


That this development should be 
made by Clarence Vogt is only logical. 
He was brought up in the refrigeration 
business, his father and his uncle being 
among the pioneers. He studied re- 
frigeration at Cornell and abroad. In 
the War be won a captain’s commis- 
sion largely as a result of his inventions, 
but these had to do with explosives. 

For nearly a decade he has been a 
force to be reckoned with in the ice 
cream industry. Among other things, he 
completely mechanized the manufac- 
ture of ice cream for chocolate-coated 
ice cream pies. When he organized the 
Vogt Instant Freezer Company, the 
250,000 dollars of capital stock was all 
sphscribed within a week. 

« Best of all, he and his associates are 
receiving all the profits from his ice 
cream inventions to which they feel they 
are entitled — and they are plenty. 

“How have you managed to keep your 
ideas from being pirated?” we asked 
him. 



“Being careful is what did it,” was his 
reply. “When I realized that I had dis- 
covered a way to make ice cream better 
than it was being made, and to make it 
in one fiftieth of the time it was taking 
by other means, I was ju«.t enough of an 
egotist to believe that this discovery 
could be exploited best by our own 
group. There has been a commem be- 
lief, you know, that inventors are the 
natural prey of more clever people who 
rob them and then insult them. 1 have 
always had a desire to disprove that. 


‘y4S H. G. Wells says in his 'Outline tA 
History’; ‘W'hat community of hu- 
man beings has ever yet preferred cre- 
ation to conspiracy? They receive new 
legacies like ill-bred heirs.’ 1 was de- 
termined that if my ideas of ice cream 
manufacture were to be developed prop- 
erly, along both scientific and commer- 
cial lines, wc must see to it that the 
development was in our own hands. 

‘T am a regular ‘record hound’ and 
1 don't beliexe in Santa Claus. Of course, 
1 take steps to protect all my important 
inventions by patents, but I go further 
than that. Before I show a manufacturer 
a new process in its early stages I get 
him to agree that as soon as he has seen 
the invention he will sign a paper stat- 
ing that, so far as he know.s, the inven- 
tion is new and original, or else stating 
where he has seen it before. Such a 
document I call an ‘admission of novel- 
ty,’ and it has saved me a lot of trouble. 
If more inventors and their backers 
would take precautions against what 
might happen, they would have less 
grief and more money.” 


^ The second part of the article on 
food adulterations and spoilage 
(see page 26 of this issue) ^ will be pre- 
sented in February, Here the amateur 
microscopist wUl find further informa- 
tion about materials that are sometimes 
used to adulterate the foods he eats^ 
and how he may detect them with the 
aid of his microscope, — The Editor. 








Some Astronomical Surprises 

The Riddle of the Coronal Lines — ^The Last Outstanding Puzzle in Astrophysics 
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T he unexpected still happens — ^in 
the skies as well as in human af- 
fairs. On October 9, American ob- 
servatories received from the central 
office for astronomical telegrams at Har- 
vard the message, **Belgium and Poland 
report great meteoric shower in prog- 
ress.” Wherever the skies were clear 
they were assiduously watched, hut be- 
fore the news had reached our side of 
the world the display was over. Later 
and fuller messages show that, on this 
night at least, we were living in the 
wrong place. All over Europe, from 
Russia to Spain, a magnificent shower 
was observed. Gerasimovic at Poulkovo 
reports a rate of more than a hundred 
per minute, Wilkowski at Poznan a 
maximum rate of ten per second, some 
with brightness of the zero magnitude 
— equal to Vega or Arcturus. 

This is the finest meteoric display 
since the great fall of Leonids in 1866, 
if not the greater shower of 1833, As 
in all similar cases, the meteors moved 
in parallel lines, and so appeared to 
radiate from a definite point in the 
heavens — this time in the head of the 
constellation Draco, not far from the 
pole of the ecliptic. The great swarm 
appeared therefore to be moving almost 
at right angles to the plane of the 
earth^s orbit; but when allowance is 
made for the earth’s motion it is evident 
that they must have been going forward 
around the sun, as well as downward 
across this plane, and so moving in a 
“direct” orbit with a moderate inclina- 
tion. 

Tl^pETEOR swarms of this sort are al- 
ivA ways associated with comets, and 
the body responsible in this case was 
at once identified as the periodic comet 
discovered by Giacobini in 1900, and 
independently at a later return by Zin- 
ner. This has a period of 6.60 years, and 
a perihelion distance almost exactly 
equal to the radius of the earth^s orbit. 
The orbit is inclined a little over 30 de- 
grees to that of the earth, and crosses 
its plane in a downward direction in 
longitude 16“02'. At this point the 
comet’s orbit is only 400,000 miles out- 
side the earth’s. The earth reached the 
place where the orbits are nearest at 
8 P.M, Greenwich time on the evening of 
October 9, exactly the hour of the 
meteor shower. The computed radiant 


from which the meteors following the 
comet’s path should diverge also agrees 
with observation, so that there can be 
no possible doubt of the connection. 

The comet was observed this year as 
a very faint object, and came to peri- 
helion on July 15, reaching the point of 
close approach six days later. At the 
lime of the meteor shower it had passed 
far beyond, and was nearly 150 million 
miles away. The swarm of tiny particles 
which follow behind it and give rise to 
the shower must therefore trail a long 
distance. It seems probable that the re- 
cent display arose from an encounter 
with a denser cluster of meteoric par- 
ticles in this long procession, for the 
main part of it lasted only about two 
hours, during which the motion of the 
meteors, relative to the earth, was only 
about 75,000 miles. 

At the next return of the comet, early 
in 1940, the earth will be far away on 
the opposite side of its orbit, but in 
1946 there should be a really close ap- 
proach of the two bodies and a re- 
markable display may be visible — un- 
less perturbations of the comet’s orbit 
shift it away and spoil the show, as they 
did for the Leonids in 1900. 

ANOTHER surprise came when Mr. 
-LX Peltier, an amateur astronomer of 
Delphos, Ohio, found that the variable 
star R S Ophiuchi which he had kept 
under watch for years had suddenly 
blazed up 200 times as bright as it had 
been for decades. This interesting ob- 
ject was first detected by Mrs. Fleming 
at Harvard, in 1901, by its peculiar 
spectrum. The photographic records of 
the great Harvard collection show that 
the star had been faint (about the 
eleventh magnitude) from 1888 to June, 
1898, when it was found to be of magni- 
tude 7.7, about 20 times as bright as it 
was a month before, when the last pre- 
ceding plate of the field was taken. It 
may have been brighter in the interim 
—-anyway it faded rapidly and, after a 
smaller flare-up in 1900, returned to its 
original brightness, which it maintained 
with small and irregular fluctuations till 
last August, when Mr. Peltier found it 
of magnitude 6.5 on the 15th. An Italian 
observer. Signor Loreta of Bologna, ob- 
served it of the fourth magnitude on the 
11th — but unfortunately his discovery 
was not broadcast by telegraph. Since 


then it has quickly faded, and it is now 
below the 10th magnitude. 

Such a rapid outburst and steady fall 
suggest a nova, and the character of the 
star is assured by spectroscopic observa- 
tions which show a bright line spectrum 
of tlie usual sort, except that the width 
of the bands is much smaller than for 
most novae— indicating that the velocity 
with which the gaseous shell was ejected 
from the star is unusually small. Plates 
taken at Harvard a generation ago 
showed a very similar spectrum during 
the earlier outburst, so that we have 
here a second example of a recurrent 
nova, the first being T Pyxidis which 
rose from the 14th magnitude above the 
8th, in 1890, 1902 and 1920. 

During the present outburst the evolu- 
tion of the spectrum at first followed 
familiar lines, with bright lines of hy- 
drogen, helium, and ionized metals, fol- 
lowed hy the appearances of the nebular 
lines. But at the beginning of the pres- 
ent month came the real surprise. 
Adams and Joy, observing at Mount 
Wilson, found a strong, new bright line 
at wavelength 5303, while the red line 
of ionized silicon at 6371 had shifted 
to 6376 — ^that is, had faded away and 
been replaced by another line. Now 
these two wavelengths arc very familiar 
to solar observers — the lines in these 
positions are no other than the strong- 
est in the .spectrum of the sun’s corona. 
They are still visible, and probably 
other coronal lines will be found to ac- 
company them. The star is fading 
rapidly and, what is worse, getting into 
the evening twilight, so that within a 
few weeks observation will have to be 
suspended till February or March. It is 
fortunate indeed that it was not lost in 
the sunlight a month earlier. 

H ere is something wholly without 
precedent. The coronal lines were 
previously known only in the spectrum 
of the sun’s outer envelope. Even there 
they are so faint that only the brilliant 
experimental ingenuity of Lyot has 
made it possible to observe them at all 
except during a total eclipse. But in 
R S Ophiuchi they stand out strongly in 
the Integrated spectrum of the star’s 
light and must be many thousands of 
times brighter than they have ever been 
seen before. The last of the single in- 
stances in spectroscopy thus disappear. 


12 



JANUARY • 1934 


SCIENTIFIC AMERICAN 


13 


The Lyot Goronograph 


There is nothing left that is confined to 
a single source and the conviction is re- 
inforced that the coronal lines, whatever 
their origin, do not come from an un- 
known gas but from some known ele- 
ment shining under unknown conditions. 

Whether the study of this nova may 
give further clues as to the puzzle — the 
last outstanding one in astrophysics — 
remains to be seen. Meanwhile a promis- 
ing tentative interpretation of some of 
the coronal lines comes from the same 
investigators who have recently identi- 
fied neon in the nebulae --Menzel and 
Boyce. They find that the difference in 
the wave numbers of the coronal lines 
at 6374 in the red and 3454 in the ultra- 
violet agrees within the ern»r of present 
data with the separation of the known 
energy levels in the neutral oxygen 
atoms. That is, the two lines could he 
produced by transition from a previous- 
ly unknown and very highly excited 
state of the oxygen atoms to these two 
kn<»wn states. A third line at 3987 is in 
about the right place for a transition 
from a still higher level bearing the fa- 
miliar series relation to the one first sug- 
gested. The green line 5303, though 
strongest of all, remains unexplained. 

I N favor of this interpretation, first and 
foremost is the fact that llopfield. 
some years ago, actually found the red 
line 6374 in the spectrum of oxygen in 
a vacuum tube. The agreement in wave- 
length of the laboratory and the coronal 
lines is so close as to leave little doubt 
that the latter is really due to oxygen. 
Further favorable evidence is that these 
three lines are strengthened in the same 
portion of the corona, while the green 
line behaves differently. On the other 
hand, as Menzcl and Boyce point out. 
other oxygen lines which might be ex- 
pected to appear in the corona do not. 
Whether this is due to peculiar condi- 
tions of excitation, time will tell. 

Meanwhile, laboratory workers will 
doubtless grow busy with their dis- 
charge tubes, subjec.ting oxygen to the 
most varied conditions of electrical ex- 
citation that their ingenuity can devise, 
and photographing the spectra. Some 
well reasoned plan, or even some lucky 
fluke, may solve the problem. Professor 
R. W. Wood, after his notable success 
in producing in the laboratory about 
twice as many lines of the hydrogen 
series as had ever been secured before, 
said to the writer, *T supposed that 
everything possible had already been 
tried with a hydrogen Geissler tube. But 
apparently no one had ever thought be- 
fore of making a tube 12 feet long.*’ 
The long tube did it! 

Whether in one way or another, there 
is now better hope than ever that the 
riddle of the coronal lines may soon be 
fully solved and the last important un- 
certainty in astrophysics be dispelled. 
Wilson Observatory, Oct. 30, 1933. 


I N his article in the December, 1932 
number. Professor Russell told of the 
discovery of a method for photograph- 
ing the sun’s corona without an eclipse, 
accomplished by the French astronomer 
Lyot, and in the accompanying article 
he refers again to the same astronomer 
and method. This method has now been 
described in detail by Monsieur Lyot, 
in the September, 1933 number of the 
Journal of the Royal Astronomical 
Society of Canada (198 College Street, 


Toronto) from which the accompanying 
illustration is reproduced and the fol- 
lowing abstract is made: 

Theoretically, says M. L>ot, the 
corona shciuld be observable in day- 
light, but the solar image produced by 
the objective or mirror of a telescope is 
surrounded by a halo of light which is 
a thousand limes brighter than the 
corona. The cause of this halo is dif- 
fusion (diffraction) of the sun’s light 
by dust and water particles in our at- 
mosphere, also by the instrument itself 
— the latter due to diffraction from the 
edge of the aperture, from tiny flaws in 
the glass, air bubbles, minute scratches, 
and other sources of parasitic light, any 
4»ne of which would hide the faint 
corona entirely. 

The coronograph was therefore de- 
signed to eliminate these parasitic 
sources of light. In the sketch the up- 
per portion is the mounting of the 
coronograph and the lower part is the 
spectograph. is a plano-convex lens 
of 13 centimeters aperture and 3.15 
meters focal length, made of finest op- 
tical glass, flawless and polished with 
the utmost care. This forms an image 
of the sun on disk B of blackened 
brass, which extends beyond the edge 
of the sun by 15 seconds of arc. Field 
lens C produces an image of lens A at 
A'A'\ on diaphragm D, whose edge is 
occupied by a tiny screen E, “The outer 
portion of the diaphragm,” says M. 
Lyot, “stops the diffracted light from 
the borders of the first lens. The little 
screen E stops the light of the solar im- 
age formed by reflections between the 


two surfaces of the lens A, Behind the 
diaphragm and the screen, sheltered 
from diffuse light, an objective F, 
highly corrected, forms at an 

achromatic image of the corona. These 
parts of the apparatus are mounted on 
plate A/, which slides in grooves in 
order to permit the placing of any point 
of the solar image on the screen.” 

G is a wooden tube 5 meters long, the 
inside walls coated with heavy oil. H 
is a flap to close the tube. / is a concave 


diaphragm, and J is a disk which dis- 
poses of the radiation not used, in order 
to avoid air currents in the tube. Light 
from / emerges at windows K and K\ 

Equipped with an eyepiece and red 
screen, this apparatus showed many so- 
lar prominences, and photographs were 
taken u-ing panchromatic plates and 
a red filter. 

The apparatus in the lower portion of 
the sketch is the spectrograph. The 
achromatic objective F of the upper 
instrument was removed and replaced 
by simple It ns F\ which forms an image 
of the corona on slit R, the light first 
passing through two total reflection 
prisms 0 and 0\ colored filter P which 
isolates the spectral region to be 
studied, and fitdd lens Q which forms 
the image of the diaphragm D either 
on grating S or prism 7\ by orienting Q 
as desired. IF is a converging lens, Y 
is a little microscope for observing and 
correcting for flexures of the tube, and 
Z is the plate. The other spectrograph 
has prism T. This is traversed twice by 
the light, which is reflected by flat mir- 
ror f/. F is a simple lens. 

Not every minor detail described by 
M. Lyot has been covered in the above 
abstract, and no constructor should at- 
tempt to build a Lyot coronograph with- 
out more precise details. The Lyot ap- 
paratus has also been used at Mount 
Wilson Observatory, and was briefly 
described in the Publications of the 
Astronomical Society of the Pacific, 
August, 1933, by Dr. Edison Pettit and 
Prof. Frederick Slocum, who have em- 
ployed it — A, G. /. 



The Lyot coronograph and attached spectograph for viewing and studying the sun 



There is Research .... and Research 

How Much Real Scientific Research Lies Behind Some of the Pat- 
ent Medicines, Cures, and Medicaments Sold to the Less Intelli- 
gent Fraction of the Public? Who Should Conduct Such Research? 


By T. SWANN HARDING 


R esearch is a high and mighty 
name. There is a sort of magic and 
a kind of majesty about it. We 
conjure up thoughts of long-haired, 
horse-faced men sitting solemnly in im- 
pressive laboratories amid complex 
apparatus making Nature, like a blush- 
ing school girl, tell her secrets. We 
think of these men as adding to the sum 
total of human knowledge — as engag- 
ing in activities that are of immense 
social value. They are the servants of 
all mankind. But there is research . . . 
and research. There is research ‘The 
Business Builder” as well as research 
the servant of man. 

Not long ago, a former carpenter who 
became an opulent cancer-cure quack 
was prosecuted and actually sentenced 
for his crimes. His cancer cure was, as a 
whole, commonplace. It consisted of us- 
ing corrosive substances to eat away 
flesh, and following up with healing 
ointments and applications. The inter- 
esting thing is that two of his remedies 
consisted largely of ”pyroligne<ius” sub- 
stances distilled from peat. This distil- 
lation was performed by the use of a 
very intricate and impressive apparatus. 
This apparatus, as well as the distillate, 
as far as its assumed healing properties 
were concerned, had been patented. The 
whole business was not only foolishly 
unscientific; the very existence of the 
cure and its exploitation constituted a 
social and hygienic menace of the first 
order. 

S UCH quacks are just as surely public 
enemies as gangsters and unscrupu- 
lous bankers. Yet it took some knowl- 
edge of science and it required some re- 
search to produce that elaborate ap- 
paratus and the subsequent pyroligne- 
ous remedies. That constitutes what I 
once called “The Degradation of Sci- 
ence,” in the title of a book 1 prepared 
on the subject. Yet we spend many 
dollars today on what might be called 
anti -social research for every single 
dollar we so unwillingly expend upon 
fundamental research into basic prob- 
lems of nature, which research is truly 
scientific in character. 

In that period to which we referred 
M “prosperity,” I happened to be asso- 
ci$ied with a manufacturer of pharma- 
ceutical and similar products. The plant 
went in heavily for what we laughingly 


called “research” and “laboratory con- 
trol.” And this, when you truly under- 
stand it, is a very beautiful and im- 
pressive thing! 

Thus, one day, the Chief Chemist 
suddenly and happily coined a very 
beautiful and musical word. It was a 
magical word, like Mesopotamia. He 
at once ran to the President, who sat 
in august majesty, surrounded by tens 
of thousands of dollars’ worth of the 
finest period furniture. Thereupon the 
General Manager and the Advertising 
Manager were called and the four of 
them soon sat around a mahogany 
table in a room that resembled the pri- 
vate chapel of a mediaeval monarch 
(with a somewhat perverted idea of 
the Deity’s taste in decorative art, I 
hope). They began repeating the mag- 
ical word and it intoxicated them. An 
office secretary, who swore me to se- 
crecy, declared it was very entertain- 
ing to hear them. 

T hen, after they had savored this 
pleasure to the full extent of its 
very obvious limitations, they told the 
Chief Chemist he must find a product 
which would be fit to bear the name. 
Then he should consult with their Di- 
rector of Medical Research who should 
find a disease for which the product 
with the magical name might be recom- 
mended. Then, while a few laboratory 
experiments were undertaken with ani- 
mals, they should all again consult the 
Advertising Manager, who would there- 
upon burst into lyrical strophes; after 
which they could break into a Greek 
choral dance celebrating the curative 
properties of the product which had 
been fitted to the magical name. 

Thereupon the product would go 
upon the market sans adequate clinical 
tests. Thereafter profits would roll in. 
Then imitators would spring into the 
market. The druggists and doctors 
would be very much puzzled by the 
clamant claims made by each producer 
for his specific remedy. Ultimately the 
general public would be out consider- 
able sums of money, since everybody 
technically equipped to know anything 
about the matter would at once agree 


that the stuff had no real therapeutic 
value anyway. 

All this sounds chimerical. It really is 
not. It is all too closely typical of the 
modus operandi of some pharmaceutical 
houses when putting their new ortho- 
dox remedies on the market. 

You do not have to take my word 
for this. The physicians and pharma- 
ceutical chemists who examine and 
certify “New and Nonofficial Remedies” 
for the American Medical Association 
know this is true and have said so in 
print. The market is full of medicaments 
put out by so-called reputable houses 
after just such inadequate travesties of 
“research” as this. Without moving 
from my desk I could show you an ap- 
parently reputable medical journal 
which Contains advertisements of at 
least 20 therapeutic products that are 
no more useful than the one I have just 
described. Nor, indeed, are they of 
any more value than a hundred pro- 
prietary or patented remedies which our 
drug stores constantly sell us for our 
neurotic self-medication. 

In times of prosperity perhaps that 
sort of thing is all right. But I wonder 
just how much of such flagrant eco- 
nomic waste and abuse of research we 
should tolerate in such periods as the 
present. Secondly, since this sort of ex- 
ploitation has uniformly rested upon 
the casual, almost empirical sort of 
“research” carried out by private in- 
dustry, or else has represented an ap- 
plication (or a mis-application) of 
fundamental scientific knowledge dis- 
covered at public expense in federal or 
state laboratories, just how far should 
we continue to permit this sort of in- 
sanity? For it is insane to abuse re- 
search, to degrade science, to make ex- 
travagant advertising claims, to com- 
pete for trade, and to undertake the 
expenses of production — all to perform 
what is economically and scientifically 
an anti-social act. 

II^Y laboratory experience has been 
IfX considerable. In the last depres- 
sion before this I found myself in the 
research department of a firm that ad- 
vertised its rigid laboratory control. A 
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The Government, maintaining ditinteretted hureauf, if the logical fource of 
unbiafied findingf from reiearch on products used by the people. Here are some 
Government scientists discussing the results of potato breeding experiment work. 
They are not imaginary *'long-haired** scientists with whiskers, but plain men 


certain product made by this firm sud- 
denly and inexplicably began to have 
an evil odor. The research staff was at 
once ordered to devise some sort of 
spray which could be used on the prod- 
uct in the course of manufacture to 
make it smell better when finished. 
There was no attempt whatever to dis- 
cover the real reason for the evil odor. 
A spray of the type desired was devised, 
and satisfaction reigned. 

Again, certain animal glands that 
were used for making medicines for 
which were claimed almost magical 
curative powers — though the Journal of 
the American Medical Association con- 
stantly warns against such faith — were 
purchased from South America. They 
often spoiled en route and smelled so 
badly that one could not get near them 
when they arrived. But they were very 
cheap, much cheaper than domestic 
glands. So they were at once dumped 
into ice water. Then some workmen 
would creep up on them and rush them 
through grinders; finally they were 
dropped as quickly as possible into 
baths of acetone. After several subse- 
quent acetone baths, careful drying, and 
stune more grinding, this stuff went 
into capsules. 

I N my naive way I thought trouble 
brewed here. I said: If you send out 
a certain product called So-and-so, which 
demonstrably is not So-and-so at all ; or 
if you send out a certain antiseptic 
which is not antiseptic; or a product 
containing silver which contains only 
half as much silver as it should; or 
perhaps twice as much alkali as it should 
— you will surely get into trouble. But 
I was told they would get into no trou- 
ble at all. Clinics, hospital laboratories, 
physicians, and the public rarely com- 
plained about any such things. They 
might go raging mad over an adverse 
decision by a baseball umpire but cer- 
tainly not about an inferior gland rem- 
edy. If complaints were made, the com- 
pany had its research department, did 
it not? And its control laboratory could 
actually be shown — in fact it always 
was displayed pictorially in advertising. 
It was just a slip. They could replace 
the bad lot with better products — which 
often came out of the same lot. 

Almost the last efficient and econom- 
ics’ service performed for a waiting 
puw Ic by this firm before I left it was 
this: At that time the field for certain 
liquid preparations seemed very profita- 
ble. Most of these products were very 
poor in quality. Indeed the majority 
of them were useless. My firm decided, 
however, that it might pay to enter this 
crowded, competitive field, so “research” 
was undertaken. A bacteriologist and a 
chemist went rapidly through several 
formula books. They finally apprehend- 
ed a very common formula that looked 
easy tp prepare. Immediately the Ad- 


vertising Manager was sent for. He 
danced a polka, and ecstatic prophylac- 
tic lyrics gushed forth from him like 
radium emanations. 

Although it had long reposed sepul- 
<‘hrally in formula hooks, this formula 
now suddenly became the most match- 
If'^s, the most gloiious, the most power- 
ful, and the most health-producing of 
all such nostrums. Bottling apparatus 
was purchased. Laborers were hired. 
Printed matter appeared in abundance. 
Haw materials flowed in. Production 
got under way. It was necessary to get 
the stuff on the market in almost frantic 
haste in order to clean up before the 
racket became unfashionable and was 
outmoded. Shipments were being sent 
out within a month after the initial 
“research” was undertaken, all guar- 
anteed by “our watchful laboratory 
control.” 

The only trouble was that the new 
product proved too enthusiastic. It want- 
ed to get at work so badly that it 
couldn’t wait for consumers to open the 
bottles. It burst out of them and gushed 
all over the place. In more prosaic 
terms, a chemical reaction that might 
easily have been foreseen inevitably took 
place In such a mixture and the bot- 
tles were irrevocably blown to bits two 
or three weeks after shipment. Nobody 
stopped to think about this unavoidable 
chemical reaction, for the mad pursuit 
of profit prevented rational thinking. 

There was nothing but a loss to show 
for all this. Even had the product “held 
up” in the bottles there was no social 
justification for its existence. As things 
were, the firm charged off about 100,- 
000 dollars as loss and tried to forget it. 


But do not think the loss w^ent unpaid. 
Ultimate consumers cheerfully paid it, 
as they usually do. They paid it in the 
price of other products they bought 
from that wasteful and inefficient firm. 

They did not pay painfully, as in 
the case of an income tax with which 
they purchase government research that 
returns 5000 percent dividends to the 
public on the relatively small sum (20,- 
000,000 dollars or so) annually invested 
therein. They paid painlessly in the form 
of 25 cents additional for some attrac- 
tively bottled or packaged product which 
the firm sold for one dollar and which, 
container and all, it possibly cost eight 
cents to produce. Why did they pay 
the very exorbitant one dollar instead 
of the already exorbitant 75 cents? Be- 
cause the wasteful and inefficient meth- 
ods of such films make it habitually 
necessary for them to charge excessively 
for their products, in order to cover 
unnecessary losses, wild extravagances, 
complete failures, and flagrant plant 
inefficiency. 

I N last analysis the public pays the 
cost of all research. It pays the sal- 
aries of the technicians in private in- 
dustry, just as it pays those of tech- 
nicians employed by the Government. 
It pays for the plants and equipment 
and “research” of private firms, just 
as surely as it pays for that in the 
Government. If the public is going to 
buy “research,” why is it not wise for 
it to purchase from the Government, 
where each dollar so expended brings 
500 dollars in social profit? Why? Be- 
cause such research is planned ra« 
tionally. Because it concerns socially 
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and economically beneficial and justi- 
fiable projects and processes. Finally, 
because trained scientific specialists, 
not salesmen and business promoters, 
direct and control Government scientific 
bureaus. 

1843 Peter Dunn, a milkman near 
South Ferry, New York, Imught a 
ship cow from the captain of an Eng- 
lish vessel. It had contagious pleuro- 
pneumonia, an insidious and destructive 
cattle disease. It infected Dunn*s herd 
and the infection soon spread to other 
nearby herds. The disease went on into 
New Jersey and, in 1859, broke out in 
Massachusetts, where it was introduced 
by four cows imported from Holland. 
The legislature of Massachusetts passed 
an act appointing a commission to deal 
with the matter. Quarantine, slaughter, 
and interment of diseased cattle fol- 
lowed, with cleansing and disinfection 
of premises. Nevertheless the disease 
soon reached five other nearby states 
and the District of Columbia. 

National authorities and livestock 
men generally were indifferent to this 
disease until 1879. But when the Brit- 
ish Privy Council, in an order dated 
February 6, 1879, decreed that all cattle 
imported from America must be slaugh- 
tered on the docks within a limited 
time, and the price of American steers 
dropped 10 dollars below that paid for 
similar Canadian animals, it was seen 
that this country faced an annual loss 
of a million dollars. Something had to 
be done. State action had failed to 
stamp out the disease; it was ineffective 
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because close co-operation between the 
states could not be secured. Some states 
would assert they were free from the 
disease when they were not; one state 
would be blocked by the negligence of a 
neighboring state, and so on. 

Before the National Government 
could act laws had to be passed, funds 
provided, and an organization created. 
In those days it was not considered a 
proper government function to deal 
federally with the production and ship- 
ment of livestock. States rights inter- 
vened. Congress was besought not to 
add new regiments to Federal job-hold- 
ers. But fundamental research must be 
carried out, and its results applied on 
a national scale. Though the severity 
of the disease was questioned and the 
veterinarians were ridiculed, a bill es- 
tablishing the United States Bureau of 
Animal Industry, and playfully called 
“The Horse Doctor Bill”, was passed. 
That was in May, 1884. This Bureau 
undertook scientific research of basic 
biological, social, and economic sig- 
nificance. 

Pleuro-pneumonia was stamped out 
in five years — world record in the 
control of this disease, an immense 
boon to the livestock industry, and a 
striking demonstration of the effective- 
ness of Federal research in handling 
livestock disease problems. However, 
from 20,000,000 to .30,000,000 hogs died 
annually of hog cholera. Contagious 
abortion and tuberculosis afflicted cat- 
tle. There were foot-and-mouth disease, 
anthrax, black leg, tick f€*ver, and other 
diseases. So the activities of the Bureau 


JANUARY * 1934 

were extended and it became the first 
scientific institution in the world to 
demonstrate that insects could act as 
intermediate hosts for disease germs, 
work which later resulted in the eradi- 
cation of yellow fever from large in- 
fested areas. No case of pleuro-pneu- 
monia in cattle has occurred in this 
country since March 25, 1892. The total 
cost of the work of eradication was 
1,509,100 dollars, or less than would 
have been lost in two years on cattle 
export to Great Britain alone. 

That is typical of the research the 
Government undertakes. It is fundamen- 
tal in character and of the greatest 
practical social and economic value. 
In January, 1933, a boisterous congress- 
man took the scientists of the Bureau 
of Plant Industry to task for spending 
250,000 dollars on developing one po- 
tato variety. This statement was wrong, 
of course, for that sum financed all the 
experiments carried on by the Depart- 
ment of Agriculture over a period of 
20 years during which time it sought 
to develop disease-resistant varieties of 
potatoes. Farmers were planting many 
potatoes and reaping few because dis- 
ease destroyed so many. That was dead 
loss. By long and laborious breeding 
and plant testing a potato called the 
Katahdin (after the highest and most 
prominent mountain in Maine) was de- 
veloped. 

T his happened to be the first of 
many experimental varieties re- 
leased for general cultivation. It was 
excellent in shape and appearance, 
smooth in skin, bright in cohir, with 
shallow eyes, high uniformity in size 
and shape, and had yields equal or su- 
perior to those of established varieties. 
Moreover, since it resisted the plant 
virus disease called mild mosaic, ex- 
perts estimated that it alone would 
smm save farmers a thousand times a 
quarter of a million dollars by giving 
good yields. This would make it less 
expensive all along the line and Katah- 
din also yields more No. 1 grade po- 
tatoes than other standard varieties. 

This sort of research, as can be seen 
for both examples, is slow and laborious. 
It cannot be made to yield quick profits 
next week or next month. It is best 
undertaken in an atmosphere free from 
the profit motive and the commercial 
competitive spirit. Such research is con- 
stantly being carried on by the Gov- 
ernment. I do not mean to imply that no 
socially valuable research is ever car- 
ried on by private enterprise. The sci- 
entific laboratories of General Electric 
alone, for example, would demonstrate 
the falsity of such a statement. But it 
will be found that the companies that 
do undertake research of that character 
are uAually, to all intents and purposes, 
large corporations quite governmental 
in scope and character. 



A Government employee making a tuberculin test on a cowi alto the interior of 
a tubercular cow’s carcass, showing the many nodulet which are an evidence of 
tuberculoib. Inspcctort condemn such carcattet but, up to the time of her 
dmighter, this cow had been used at a source of milk for someone* The owner 
uf^atted strenuously to the test which revealed the preeence of the diseeee 


An Amateur’S Dream Come True 


W HAT James Stokley, Director of the FeU Planetarium 
in Philadelphia, writing in The Telescope^ published 
at Deleware, Ohio, describes as “the most interesting 
astronomical Institution in this region” is a private observa- 
tory which represents the hobby of an amateur. “This ob- 
servatory,” Mr. Stokley continues, “is the property of Mr. 
CiiHtavus Wynne Cook, manufacturer and banker, and is 
located on the grounds of his home, Roslyn House, at Wynne- 
wood, Pennsylvania, one of Philadelphia’s most pleasant 
suburbs. Because of building restrictions, intended to pro- 
tect the fine residences in the vicinity, the usual observatory 
domes could not be built, and a type of construction was 
adopted that is rather unusual for so large an instrument. 
Walking past in the daytime, a visitor might never suspect 
that a building resembling a small cottage contains a large 
reflecting telescope. But if he were to pass in the evening, 
he might see the roof slide back along its peak, and the 
skeleton tube of the instrument emerge to sweep the heavens. 
Entering the building-- the ‘Star House,’ as Mr. Cook calls 
it - he would find a very business-like telescope, with a 
mounting of the open fork type, similar to that of the 60- 
inch at Mt. Wilson, and a main mirror of 28.5-inch aper- 
ture. The tube is of duralumin, ami the polar and declination 
axes are mounted on roller bearings. A choice of secondary 
mirrors permits the use of the telescope either as a New- 
tonian or Cassegrain. 

“Attached to the tube, and of the same focal length as the 
28.5-inch mirror, is an 8-inch refractor, as well as a 6-inch 
finder, of shorter focus. The 8-inch objective is the work of 
Mr. C. A. R. Lundin, and it was formerly used in a Clark 
mounting, the predecessor of the reflector. All the other 
optical parts of the new telescope, as well as the mounting 
itself, are the work of Mr. J. W. Fecker of Pittsburgh. 

“A full battery of accessories permits the efficient use of 
the telescope for virtually all phases of astronomical observa- 
tion — visual, photographic, and spectroscopic.” 



Upper right: Interior 
of Roilyn House Ob- 
servatory, with the 
gantry roof rolled off, 
showing the 28 V2 -inch 
reflecting telescope. It 
has an electric drive 


Right: Exterior of the 
observatory. The gan- 
try roof is closed. In 
the background is the 
building which houses 
a spectrohelioscope 
and a solar telescope 
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A modem among moderns z the lO^OOO-ton cruiser U. S« S* Indianapolis at full speed 


THE DEVELOPMENT OF 


The Modern Cruiser* 


S CIENTIFIC American is 
frankly proud of its naval 
traditions it has, through several 
decades, been infinitely closer 
to the Navy than has any other 
American journal for the lay- 
man, Bearing witness to this 
fact are the names of many 
famous naval authorities who 
have written for our pages, per- 
haps the most famous of whom 
was our own Admiral Mahan 
whose writings are in the cur- 
ricula of naval academies the 
world over. 

During recent years, ques- 
tions of naval limitation have 
so occupied the press and public 
mind as to exclude almost com- 
pletely any studies of warship 
design, construction, and use- 
fulness, The moment is propit- 
ious, therefore, as the United 
States begins a new naval build- 
ing program, to consider serious- 
ly these vital detaib, so that the 
country may the more intelli- 
gently work out its naval destiny. 

During 1934, we plan to 
publish a number of articles 
by authorities who will give 
these naval problems their ex- 
pert, analytical attention. Com- 
mac^er Rosscll’s fine article is 
the beginning; others will fol- 
low as speedily es they can be 
prepareiL All will be interesting 
and informativa^Tfir Editor. 


By COMMANDER HENRY E. ROSSELL (CC.) U. S. N. 


I N recent years the design, construc- 
tion, and performance of cruisers 
have been of great public interest, 
particularly in this country. The rea- 
sons for this interest may be traced back 
to the early days of the World War 
when the exploits of a few small Ger- 
man cruisers thrilled belligerents and 
neutrals alike. 

Perhaps the best known of these sea 
raiders was the Ernden^ a vessel of only 
.H500 tons displacement and armed with 
10 four-inch guns. For several months 
after the outbreak of the war this ship 
roamed around the Indian Ocean and 
nearby waters, preying on enemy ship- 
ping. All told, she sank some 70,000 
tons of British merchant ships, in addi- 
tion to a French destroyer and a Rus- 
sian cruiser of about her own size. 
During her long cruise the Emden was 
able to maintain herself by replenish- 
ing her fuel and stores from captured 
ships. The Emden met her end when 
she was overtaken and destroyed by a 
larger and more powerfully armed Aus- 
tralian cruiser, the Sydney. 

The depredations of German cruisers 
on the commerce of the allied powers, 
though highly spectacular, were of 
small military importance. In fact they 
had no effect whatever on the outcome 
of the conflict. It was in the fleet actions 
Tbs Tseb Eugtnssrine News 


of the war that the more important 
functions of this type of ship were 
demonstrated. These may be explained 
best, perhaps, by a consideration of the 
history of cruiser development. 

F rom about 1890 cruiser design de- 
veloped along two divergent lines. 
The first led to a ship with a belt of com- 
paratively heavy armor along the water 
line and with guns of rather large size, 
in some ships as large as nine or ten 
inch. In addition to these primary bat- 
tery guns, a number of smaller guns, 
three to six inch, were carried for pro- 
tection against torpedo vessels. The 
speed was about 25 percent greater 
than that of contemporary battleships. 
Ships of this type were given the name 
^"armored cruisers.” The type was in- 
augurated in 1890 by the French in the 
Dupuy-de-L6me^ a ship of 6500 tons dis- 
placement and 20 knots speed. At first 
naval powers showed but little interest 
in armored cruisers. In the Russo- 
Japanese War they gained great pres- 
tige, however, as a result of the excel- 
lent work done by Japanese armored 
cruisers at the battle of Tsushima. Here 
they were able to keep their stations In 
line of battle in opposition to Russian 
battleships. 

Subsequently, armored cruisers were 
built in large numbers by all of the 
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great naval powers. By 1906 such ships 
had reached a size of some 15,000 tons, 
made a speed of about 24 knots and 
carried guns as large as 10 inch. The 
armor belt was about six inches thick, 
and generally an armored deck was 
fitted to resist shell which might pene- 
trate the belt. Armored cruisers of this 
period were almost as large as con- 
temporary battleships, but 
they were inferior to the lat- 
ter in all respects except 
speed. 

Designers were counting, 
apparently, on these ships to 
take part in fleet actions 
against enemy battleships as 
they had done at Tsushima. 

Certain very important events 
had taken place in the mean- 
time, however, which seem 
to have been overlooked by 
armored cruiser advocates. 

The penetrating power of 
artillery had been increased 
greatly without correspond- 
ing improvement in armor. 

Moreover, revolutionary de- 
velopments were taking place 
in methods of control of gun 
fire. A third important factor 
was the introduction of the 
all-big-gun battleship, or 
dreadnaught, a vastly more 
powerful ship than its prede- 
cessors. At the same time 
England brought out the 
battle cruiser, essentially a 
high speed dreadnaught with 
slightly inferior armor pro- 
tection. 

The advent of the battle 
cruiser caused the virtual abandon- 
ment of further construction of armored 
cruisers after about 1908, but at the 
outbreak of the World War the latter 
type still held much of its earlier pres- 
tige. Most naval officers felt, however, 
that it could not be relied upon any 
longer for duty in the battle line at fleet 
actions. Its functions were to be com- 
merce destruction and protection, scout- 
ing, patrol, and convoy duty. 

T he German ship Blacker (1908) 
was among the most powerful 
armored cruisers ever built. She had a 
displacement of 15,550 tons and a speed 
of 25% knots, and carried 12 8.3-inch 
guns in addition to a battery of smaller 
funs. Her side armor had a maximum 
thickness of about seven inches, but her 
deck armor was rather light. At the 
battle of Dogger Bank the speed of the 
Blacker prov^ to be insufficient to en- 
able her to escape the British battle 
cruisers. Their IS.S-inch shell pene- 
trated her protective deck at a range 
of about 17,000 yards and exploded 1 m- 
tteath it. After having been reduced to a 
state nf helplessness by two hours of 
artille]^ bombardment, the ship was 


sunk by a torpedo from a British de- 
stroyer. 

Other armored cruisers offered less 
stubborn resistance. The war was only 
a few weeks old when three British 
ships of this class, namely the Cressy, 
Aboukitt and Hogue, fell easy prey to a 
lone 300-ton German submarine. A few 
months later at the battle of Falkland 


Islands, the crack German cruisers 
Sekarnhorst and Gneisenau were sunk 
with little difficulty by two faster and 
more powerful British battle cruisers. 
At Jutland, four of England’s best 
armored cruisers ventured to within 
some 10,000 or 12,000 yards of the head 
of the German battle line, which con- 
sisted of battle cruisers and battleships. 
About two minutes of fire from the 
heavy German ships disposed of three 
of the four British cruisers. One blew 
up at once, another blew up during 
the following night, still another sank 
some hours later, while the fourth es- 
caped. 

These experiences and many similar 
ones led to a general lack of confidence 
in armored cruisers. They were too weak 
to fight heavy ships and too slow to 
avoid action against more powerful 
vessels. Moreover, they were not suit- 
able for scouting duty because of their 
poor speed and excessive size. On patrol 
or convoy duty they made attractive and 
none too resistant targets for enemy 
submarines. All were agreed that 
armored cruisers had few merits and 
many shortcomings— -in short, that they 
were obsolete. So ended one line of de- 


velopment which had started in 1890 
with the French Dupuy-de-Lome, 

During the Nineties the British navy 
did not look with favor upon armored 
cruisers. It preferred the so-called “pro- 
tected” cruisers. In these there was no 
side armor, in lieu of which an armored 
or “protective” deck was placed over 
the vitals or perhaps over the entire 
length of the ship. Ordinarily 
the deck was sloped down on 
each side so that it joined the 
ship’s side several feet be- 
low the water line. The crown 
or flat portion of the deck 
was placed several feet above 
the water line so that shell 
holes in the side of the ship 
would not admit water over 
the entire surface of the 
deck. This system of protec- 
tion had been introduced in 
1880 in the Italian battleship 
Italia, 

M any of the British pro- 
tected cruisers of the 
Nineties were of large size 
and carried relatively heavy 
guns. For example, the Ter- 
rible class (1895) was of 
14,200 tons displacement and 
carried two 9.2-inch guns as 
well as a number of six-inch 
guns. It soon became ap- 
parent, however, that ships 
of such large size were not 
required for commerce de- 
struction and protection. This 
seems to have been the pri- 
mary duty for which they 
had been designed. There- 
after there was a gradual reduction in 
the size and armament of British pro- 
tected cruisers. 

All of the other large navies built * 
protected cruisers during the Nineties 
and the early years of the present cen- 
tury. Most t»f them were of moderate 
size, from 2000 to 8000 tons. The ships 
had been designed for commerce de- 
struction and protection, but they re- 
flected in their widely divergent char- 
acteristics the uncertainty as to just 
what qualities were desirable for work 
of this kind. Some carried heavy guns 
while others were lightly armed. For 
example, the Japanese class 
(42(K) tons) had a single 12.6-inch gun 
on each ship besides smaller guns, while 
the Russian Bogatyr class (6500 tons) 
carried only three-inch and six-inch 
guns. Speeds ranged from as low as 
16^/^ knots to 25 knots. 

At the battle of Yalu in the Sino- 
Japanese War, ships of the Matsuskima 
class were extremely inefficient They 
could not make effective use of their 
12.6-inch guns, for which great sac- 
rifices in other characteristics had been 
made. 

Among the miscellany of ships of the 



The wake of another 10,000-ton cruiser, the Pensacola 
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The Pensacola in the Culebra Cut, Panama Canal 


protected cruiser type, the Russian 
Novik (1900) pointed the way toward 
future development along rational lines. 
This vessel was of only 3000 tons dis- 
placement, but she made a speed of 26 
knots — very high for the time. She 
carried six 4.7-inch guns and five above- 
water torpedo tubes, and had a pro- 
tective deck of two-inch thickness over 
the vitals. 

During the Russo-Japanese War pro- 
tected cruisers were unable to keep 
position in the battle line at fleet ac- 
tions, but they proved of great use in 
other respects. In the preliminary stages 
of an action they were used for scout- 
ing. During an engagement they served 
to give the heavy ships protection 
against attack by torpedo vessels. 
Throughout the war the cruisers were 
used for patrol duty and for breaking 
up attacks by enemy light ships. The 
Japanese found that cruisers were of 
great service in the protection of their 
lines of communication to Korea from 
the attacks of Russian cruisers. On the 
whole, the experiences of the war 
» seemed to indicate that the primary 
functions of cruisers had to do with 
fleet operations and not with commerce 
destruction. 

From 1905 to 1914, many small, fast 
cruisers were built, principally by the 
British and German navies. In these 
ships, speed, cruising radius, seaworthi- 
ness, and handiness were emphasized. 
Batteries were light, consisting of guns 
of from four- to six-inch caliber mounted 
on the deck behind light shields or en- 
tirely unprotected. In most cases side 
armor of two- to four-inch thickness was 
fitted, in addition to a light protective 
deck. Generally deck torpedo tubes 
were carried. Sizes ranged from 3000 
to 6000 tons, and speeds from 23 to 29 
knots. These vessels were called “light 
cruisers,” a term which is still in use. 
Among the most successful of them 
were the ships of the British Arethusa 
class (1913). In this class, high speed — 
29 knots — and reasonably good offen- 
sive and defensive power were obtained 
on the small displacement of 3500 tons. 

During the World War, the Arethusas 


did excellent work in patroling the 
North Sea, in scouting, and in leading 
destroyers in to attack. Indeed, through- 
out the war light cruisers of moderate 
size, rarely over 5500 tons, seem to have 
fulfilled all of their functions efficiently. 
In fleet actions, these vessels were of 
great use to both sides in ascertaining 
and reporting the strength and disposi- 
tion of the enemy, in supporting torpedo 
attack, and in breaking up enemy tor- 
pedo attack. In carrying out these duties 
they met with surprisingly few disasters. 
Their protection was sufficient to enable 
them to engage in protracted engage- 
ments with each other. At the same 
time they were too small to attract the 
Are of enemy capital ships except on 
rare occasions. Even then the light 
cruisers were often successful in escap- 
ing by virtue of their great maneuver- 
ability, high speed, and small size. 

Torpedo tubes were of little or no 
use to cruisers during the war. Though 
many torpedoes were launched, prac- 
tically no hits were obtained. In fact, 
so far as the writer knows, the only suc- 
cessful torpedo attack from a cruiser 
during the entire war was one which 
sank the German cruiser FrauenJoh 
during the night action after Jutland. 

Normal post-war developments in 
cruiser design were toward greater dis- 
placements and toward slightly higher 
speeds. These features were incorpo- 
rated in the British Frobisher class 
(9770 tons, 30 knots), British E class 
(7100 tons, 33 knots), and French 
Daguay-Trouin class (7880 tons, 34 
knots). All except the Daguay-T rouins 
were generally similar to earlier light 
cruisers. The French vessels differed in 
that protection was very light and con- 
sisted only of a protective deck. All 
navies gradually adopted airplane cata- 
pults as a feature of cruiser design. 

In 1922, a most disturbing factor was 
injected into the problem of cruiser 
design. This was the Washington Naval 
Treaty (Treaty for the Limitation of 
Naval Armament). The treaty set a 
limit of eight inches on the caliber of 
guns which could be carried by a ship 
of displacement less than 10,000 “sund- 


ard“ tons. Standard displacement does 
not include fuel oil or reserve feed 
water. By this measure, a 10,000-ton 
ship actually displaces about 11,5(X) 
tons when ready for sea. 

The Treaty limitations led to the ad- 
vent of an entirely new type of cruiser. 
Vessels of this type, which were built 
shortly after the signing of the Treaty, 
were armed with eight to ten eight-inch 
guns in addition to a few guns of small- 
er caliber. Moat of them carried deck 
torpedo tul>es and airplane catapults. 
Some were fitted with airplane hangars. 
Speeds ranged from 32Vl! knots on 
American and British vessels to 38 
knots on Italian ships. All of the earlier 
Treaty cruisers had very light protec- 
tion, in some cases insufficient to resist 
the attack of a destroyer’s guns. In 
their design and construction, great ef- 
fort was made to save weight in order 
to secure the “most ship” on the allowed 
weight. Costs were extremely high, be- 
cause *)f the weight-saving policy. 

W ITHIN recent years there has been 
a strong trend in the design of 
Treaty cruisers toward increased pro- 
tection, but even today these vessels are 
referred to by their critics as eggshell 
ships. They are styled officially as 
“heavy cruisers,” the old name of 
armored cruisers being avoided. 

The eggshell cruisers have met with 
very severe criticism abroad, especially 
in England. The critics claim that these 
ships are unnecessarily large and ex- 
pensive, that they are poorly protected, 
and that their guns are too large. In- 
deed, several foreign powers have aban- 
doned the 10,(K)0-ton cruisers in favor 
of smaller vessels armed with six-inch 
guns. 

The United States has been a staunch 
advocate of the 10,000-ton, eight-inch 
gun cruiser. It has been claimed in this 
country that eight-inch guns should be 
carried by cruisers in order that they 
may be able to dispose of ex-merchant 
vessels armed with six-inch guns. Argu- 
ments in favor of the large size of 
Treaty cruisers are based on the claim 
that this size is essential to obtain the 
necessary cruising radius. 

Whatever arguments may be ad- 
vanced for or against the Treaty cruiser, 
however, we cannot escape the fact that 
during the late war, cruiser functions 
were carried out efficiently by much 
smaller and more lightly armed ships. 
Nor can we escape the fact that present 
10,000-ton cruisers are so lightly pro- 
tected that in all probability an engage- 
ment between two of them would be 
decided on the basis of luck. Moreover, 
to give such a ship adequate protection 
against eight-inch gun attack would 
require a sacrifice of speed. The re- 
sulting ship might be called a *^pocket 
battleship” or more appropriatdy hy 
the discredited name, “armored cruiser,” 


Criminals Photographed 
IN THE Act 


P OSITIVE identification is the 
weapon most feared by organized 
crime and the ruthless criminal. 
Efforts have therefore been made for 
many years to produce a workable 
camera which would photograph the 
hold-up while the act is being com- 
mitted. Now with the aid of especially 
fast film and very efficient lenses the 
problem of doing just this seems 
solved. Universal focus and ample field 
of view of the lens are of course essen- 
tial to success. The problem is a hard 
one and considerable equipment is re- 
quired; anywhere from one to five cam- 
eras are used so as to photograph the 
hold-up from various angles. The system 
is intended primarily for hanks, other 
institutions that pay out or receive con- 
siderable sums of money, and jewelry 
stores. 

The cameras are concealed at strateg- 
ic points by grillworks or other mask- 
ing devices and may he started in op- 
eration in a number of ways which will 
not attract the attention of the bandits. 
Once the cameras start, a complete 
record of the robbery is secured. 

It has been determined that the 
average hold-up occupies only 
about three minutes. Each cam- 
era will make 240 exposures 
for each loading and it takes 
12 minutes to run off the film. 


kighi! A scene at a hold-up. 
*'Handi up!’* is a too well known 
slogan. The bandits are being 
photographed by the concealed 
silent camera. B^ow: The scene is 
reproduced on a screen in court 


'Hie exposures occur at regular inter 
vals of approximately three seconds. 
This is sufficiently frequent to follow 
the acts and movements of all parties 
concerned. Three exposure-time values 
are repeated consecutively, one of which 
will he approximately correct for the 
existing illumination at the time the 
camera is in operation. 

Of course the more light 
the better, hut there will 
often be cases where the 
light will he compara- 
tively dim. Under normal 
illumination of about five 
foot-candles of light re- 
flected from the object, 
the shortest exposure used 
will produce identihahle 
pictures. Under low ilium- 




Left: The front of the 
concealed camera. Above: 
The mechanism is oper- 
ated by batteries; even if 
cables are cut the camera 
continues to work. Ex- 
treme left: Foot control. 
Below: Hand button 






inating values the longer exposures will 
produce recogni/ahle pictures down to 
one foot-candle of light reflected from 
the object. 

T he system is inaudibly started elec- 
trically, and when once started there 
is no stopping it. If the bandits should 
discover one of the wires, or if they were 
cut in an inside job, nothing can pre- 
vent the cameras from functioning; 
even tlie lens is protected by bullet- 
proof glass. Naturally the cameras must 
have motors to drive them, but they do 
not depend on an outside circuit and 
they are all driven by dry batteries so 
they cannot l>e disabled by cutting, 
shorting or destroying any part of the 
outfit. After the exposures have been 
made the negatives are developed and 
positives are made which can be utilized 
by the police in comparing the pictures 
in the “rogues’ gallery.” They may also 
be projected in coutt and there is a 
good prospect of re-enacting the crime. 
Two of our illustrations show a photo- 
graphed hold-up where the victims are 
faced to the wall, and the same scene 
being projected in court for the benefit 
of the judge and jury. The system is 
known as the “Oshkosh Photo-Identi- 
fication System.” 
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What it Means to be Lazy 


It May Not — in Fact it Probably Does Not- 
What Many Think it Means. And the 
Condition is Curable 


-Mean 


By DONALD A. LAIRD 


you a lazy boy? Hava you 
^ a lazy boy? Parhapt, in fact, 
you ara a lazy boy. Wall, than, hare 
it good nawtt In tuch caaat thara it 
loti of- hopa. Many a lazy boy hat 
turnad out to ba a ganiut. Howavar, 
ganiutat ara comparatively rare, to 
lat ua omit that draam and tea what 
tha chancea ara of emerging from 
a itata of lazineta into no more than 
a plain, ambitious, ordinarily anar* 
gatic avaraga human being. 

Lazinaaa it aaldom an absolute 


quality, like nearsightedness or flat 
feat or a tendency to have hang- 
nails, but is relative to one factor- 
interest. If a boy is lazy he isn’t 
hopeless; he just hasn’t yet become 
interested in anything. If a man 
is iazy he has not yet found his 
work. 

If we grant tha above, ambition 
is not something which can be 
pounded into anyone, boy or man. 
A real interest is tha prerequisite and 
one must be sought.— 7Ae Editor » 


"TJE ia 80 lazy that he hates to 

JLJ[ breathe,” is a phrase used by 
midwestern farmers to describe 
their lazy farm-hands, and is sometimes 
extended to their own sons. Indolent 
boys and girls are a cause of consider- 
able worry to parents the world over, 
and have been for generations. 

Gioachino Rossini, the celebrated 
Italian composer, was so lazy 
as a boy that his father made 
him work the bellows for the 
blacksmith and invited his 
playmates to jeer him. Mon- 
taigne, the French essayist, 
was ”lazy and languorous” at 
seventeen. The English novel- 
ist Harriet Martineau was ”in- 
dolent in body,” as her discreet 
critics phrased it. Another En- 
glish novelist, William Make- 
peace Thackeray, was called 
an ”idle boy” by his teachers, 
and “very lazy” by his school 
fellows. Justus Liebig, the fa- 
mous German chemist, was so 
lazy that he kept faithfully at 
the foot of his school classes, 
in spite of the fact that his in- 
telligence quotient is said by 
Stanford University psycholo- 
gists to have been as high as 
165, in contrast to the average 
intelligence quotient of a mere 
hundred. But perhaps such 
geniuses can aHord to be in- 
dolent. 

Amazing are the reports of 
the prevalence of laziness 
among ordinary children of 
the present day. One out of 


every eight children in 42 classes 
studied in Moscow schools by P. P. 
Blonsky, as recently as the year 1929, 
was found to be lazy — more than 10 
percent of school children lazy. As the 
reader might suspect, the vast majority 
of lazy children denied that they were 
lazy; 80 percent of the lazy ones, in 
fact, denied that they were indolent 


idlers despite overwhelming evidence to 
the contrary. 

It is probably another instance of 
*’like father, like child” in this regard. 
The grown-up and lazy loafer is not 
lazy, in his opinion; he is merely 
“thoughtful” or “does not believe in 
rushing into things half-cocked.” Eighty 
percent of undoubtedly lazy children 
maintain that they are misjudged, and 
if a house-to-house canvass were made 
of adult loafers we should probably find 
about the same percentage of denials 
of the charge of laziness. In other 
words, 80 percent of us may be genuine- 
ly lazy and not know it, just as many 
fellows who insist on relating allegedly 
humorous incidents to entertain others, 
are in cold fact bores rather than en- 
tertainers. 

T he school children studied by Dr. 

Blonsky made another strange revel- 
ation — one that may cause much fam- 
ily discussion. Of all the girls only 4 
percent were unequivocally lazy, but ex- 
actly 19.3 percent of the boys were 
discovered to be in this category of un- 
deniably lazy. Think of it — more than 
four times as many lazy boys as girls; 
in fact, almost five times as many lazy 
boys! Can this be true? 

Well, when we look into the outstand- 
ing problems of a thousand 
grown persons, equally divided 
between men and women, of 
the average sort, selected 
neither for their genius or 
their peculiar “dumbness,” we 
find the confirming tendency 
for more men than women to 
have laziness their most diffi- 
cult tendency to overcome. The 
exact figures show that 14 
percent of men and nine per- 
cent of women have this hu- 
man fault devebped to an 
adute point. 

So the “weaker sex” may 
not be as weak as men have 
klleged. 

Plainly, women are not as 
lazy as men, whether the wo- 
men are little girls yet in short 
dresses, or women in fuU- 
bloom and long skirts. This is 
all the more astonishing when 
we discover that the study of 
the same thouWand men,im<| 
women showed that, while only 
11 pereeht of the men laoked 
eneilgf to do moVe, IS percent 
of the women ^mweA' this to 
be their greatest need: 

When the energy of Women 



^'Tha Bngliili novslift, Hefrbt Mardneaiii w|^ Hndotsnt 
in body,’ as her dticfeei cridct pbresed meening lazy 
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At a youth, Michel le Montaigne, the great 
French ettayiet, wai '*lazy and languorout” 


is measured by their metabolism it is 
found that they are about 15 percent 
below men in this measure of available 
energy. This fact, coupled with the ob- 
servation that, periodically, women also 
have unusual physiological depletions 
of this energy, reflects but scant credit 
upon masculine indolence exceeding 
theirs. Here we find that women have 
more actual physiological justification 
for being lazy, but paradoxically it is 
the opposite sex that excels in laziness. 

E veryday observations confirm the 
scientific findings about which is 
the lazier sex. Laziness makes the auto- 
mobile popular, many persons being, 
frankly, too lazy to walk. Every family 
knows who makes the most use of the 
automobile to avoid walking. Then, 
too, the husband buys a power drill for 
his home workshop before a family elec- 
tric dish-washer is purchased. These 
little points are cited not to cause family 
arguments, but as common experiences 
which anyone can multiply by his own 
observations, in order to illustrate the 
point. 

Being tired and being lazy are very 
different things, although it is easy to 
confuse laziness and fatigue. Women 
may fatigue more quickly than men, 
although they are less lazy. Medical 
examinations of the indolent children 
in the Moscow schools, for instance, re- 
vealed no illness or other medical rea- 
sons to account for their laziness. True 
laziness, such as we are discussing, is 
mental and not physical. It is caused 
by ideas and emotions, and is not caused 


by worh or poor physical condition. The 
lesser laziness of women, in spite of 
their lesser energy available, shows it 
is a mental factor that underlies 
laziness. Tramps are not sickly 
weaklings; they are usually 
strong hulks of men with men- 
tal attitudes that make them 
shun exertion. Then, consider 
the hard application to work, 
against the obstacles of physi- 
cal fatigue and actual illness 
of many outstanding per- 
sonages : 

Charles Darwin’s body was 
always racked by weakness 
and illness; all the vast 
amount of creative scientific 
work done by this famous 
English naturalist was made 
only at the price of great ef- 
fort against his physical 
frailty. The great German 
philosopher, Immanuel Kant, 
labored consistently against 
similar genuine physical 
fatigue and weakness. Al- 
ways frail, and with his 
health giving away when he 
was 30, Friedrich von Schiller was still 
an indefatigable worker, often laboring 
for 14 hours a day in taxing, creative 
work. He worked when he should have 
been resting in bed, and this total lack 
of laziness — though he had every bodily 
reason in the world for being lazy — is 
generally considered an important rea- 
son for his almost complete loss of 
health while still a young man. Lack of 
laziness finally and heroically took him 
out of this life in a three- 
thaler coffin at midnight. 

An astonishing psychologi- 
cal experiment, which has 
been repeated many times, 
shows dramatically how po- 
tent the nervous system is in 
causing laziness. A person is 
made to lift a weight time 
after time with a finger, to 
the rhythm of a metronone, 
until he cannot move the fin- 
ger a single time more. *’My 
finger is tired out,” the sub- 
ject says, ”the work has 
fatigued my muscles.” But 
the weight-lifting has not 
fatigued the muscles of the 
finger, as the next phase of 
the demonstration experi- 
ment shows. A mild electric 
current is applied to the fin- 
ger muscle to take the place 
of the nerve currents, and 
— lo! — the finger contracts, 
showing plainly that the 
muscle was not fatigued but 
that it was the ^little grey 
engine,” the mental machin- 
ery, that became tired of the 
exertion and gave up the 
job. The muscle was not 


tired; the mental powers and the ner- 
vous system through which these powers 
work simply ’iazied” on the task of 
lifting weights, just as they lazy on 
many more important things. Women’s 
muscles may tire more quickly than 
men’s, but the findings previously dis- 
cussed show that their mental machine 
does not give up and make them lazy. 

What the mental factors are that 
make people lazy has been well studied 
in recent years by psychoanalysts in 
Vienna and Zurich, by industrial psy- 
chologists in England, and by vocation- 
al psychologists in America. 

D AY-DREAMING is reported by the 
psychoanalysts to be a prominent 
cause of laziness. It is easier for the 
mental machine to take this course of 
idle reverie than to settle down to brass 
tacks and concentrate on some definite 
problem, although it is definitely known 
that we think faster when we are think- 
ing constructively about a problem than 
when engaged in the pleasurable, albeit 
profitless, mental idling of ^building 
castles in Spain.” Practically everyone 
goes through a stage of intensified day- 
dreaming at about the twelfth to 
twentieth year, and some apparently 
never grow out of this indolent period 
of reveries. The tramp has been found 
to be especially active in day-dreaming. 
Reclining with his hat pushecL over bis 
eyes, he compacts the sward of the 
hoboes* jungle on the edge of town with 
his tattered clothes and dirt-encrusted 
body, while his mind wanders into 
Elysian fields. Although awake, his 
mind builds idle phantasies which serve 
no purpose other than their own fleet- 
Ing generation. Like many other lazy 



Was, it lbs sfocti of RoMini’s father or tbs 
nsturat covrio of events, thet ewoke Rostinif 
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Thackeray waa called an **idle boy” by hia 
teachera and ”very lazy” by hia playtnatea 


adults, he is lazy because he still has 
the uncontrolled and undirected im- 
agination of a youth. 

People day-dream because that helps 
them to surmount the difhculiies of life 
through their imagination. Day-dream- 
ing solves no problems, but it gives us 
the deceptive and fleeting pleasure that 
we can imagine they are gone. We 
simply try to wish them away. Hard 
knocks, disappointments and other sim- 
ilar mental experiences make day- 
dreamers out of many folk and, by do- 
ing that, make lazy people out of them. 
This should give us sympathy with lazy 
folks of our acquaintance, but does not 
explain the greater laziness of men, 
since theorists and practical scientists 
agree that womankind has more of 
these disappointments and frustrations 
than do men. 

M ental causes for the laziness par- 
ticularly of men are described by 
the English industrial psychologists and 
the American vocational psychologists. 
The hum-drum monotony of almost 
ceaseless industrial tasks is found by 
the industrial psychologists to cause 
great boredom which naturally, and al- 
most inevitably, leads to a mental con- 
dition which readily promotes laziness. 
Sometimes this laziness does not become 
generalized, and we see the lazy, stall- 
ing worker hurrying home from the 
factory to work like a horse in a flower 
garden or building delicate and atten- 
tion-straining models in a basement 
workshop at home. When interest in 
work wanes, '{azlness grows. So many 
men have to work at whatever is offered 
them, in order to earn bread and fuel 
and clodies, 0at this is almost a record- 
breakfag cauae of laziness. That is the 
reason why, when college students ask 


me what job they should take 
upon graduation, I always try to 
And out the job which would be 
likely to prove most interesting 
to their mental make-up; and 
why, in the laboratory, I am al- 
ways studying the interests of the 
individual students, to make cer- 
tain that 1 can get them to work 
on the one experiment we happen 
to have under way that will really 
fit in strongly with their basic 
interests. 

The “dumb” man — or woman, 
for there are some “dumb” wo- 
men, also — has been discovered 
by the industrial psychologists to 
be of a sort that seldom becomes 
bored with a job, no matter how 
monotonous it may appear. But 
men and women who are not 
“dumb” also have to work at 
these same jobs. Thus arises the 
tragic anomaly of the really in- 
telligent people being more likely 
to become lazy — an important 
problem that the technocrats ig- 
nored and which might offset their 
entire theoretical system in actual prac- 
tice. Because the majority of workers 
are intelligent, the majority of workers 
were therefore exposed to this perni- 
cious and growing system which breeds 
laziness in strong and healthy bodies. 

C LOSELY related are discoveries 
made by the American vocational 
psychologists — those of the appalling 
rate of change of job interests. Many, 
including famous persons, quickly be- 
come bankrupt of enthusiasm. Frederick 
Keppel found that approximately one 
half of men college graduates had wide- 
ly changing vocational likes and dis- 
likes, and Dr. Harry Dexter Kitson of 
Columbia University found that 
even among those in “Who’s 
Who” a full 16 percent had 
changed their vocations in a ma- 
jor way. In rare contrast are those 
who know what they really want 
to do, and then proceed to do it 
successfully, in a straight-for- 
ward, and far from lazy, manner. 

There U the rare Roy Chap- 
man Andrews, for example, who 
knew full well at the age of ten 
that he wanted to be a naturalist 
and explorer, and has steadfastly 
and brilliantly followed through 
with no semblance of laziness. Or 
consider the brilliant young Amer- 
ican writer, James Gould Cozzens, 
who knew definitely long before 
he entered college that he wanted 
to be a great writer. Without in- 
dolence he hewed to this line. We 
now see the reading public buy- 
ing SOOO copies of one of his 
bc^ks in a single week, during a 
period when book stores have 
been going into bankruptcy. 


We are indolent and lazy until we 
find our right work. Until we find this, 
we go through spells of laziness, with 
the inherent hazard that they may be- 
come fixed habits. Of course, a few fa- 
vored persons may be fortunate enough 
to have tlie wide opportunity to fill 
many jobs at the same time. Such was 
the Rev. W. P. Young of Burlington, 
New Jersey, who, “in addition to being 
a minister, is a blacksmith, glass sign 
manufacturer, gas station owner, in- 
surance agent, and crack harmonica 
player;” and who, more recently, is 
coroner, 

T he stages that Robert Sessions 
Woodworth, distinguished head of 
the department of psychology at Colum- 
bia University, passed through are more 
typical of most folk. First he was going 
to be an astronomer, then he went back 
to the land and became a farmer. This 
was followed by his being a musician, 
then a minister, then a philosopher, then 
into the deep study of physiology, final- 
ly landing in psychology where he has 
been a powerful influence in guiding 
American psychologists from fascinat- 
ing but futile fads and isms. 

Thus we find that people who have 
not found themselves, or who are not 
satisfied with themselves inwardly, are 
the chief ones that contribute to our 
vast army of lazy loungers. 

Some seem never able to gain such 
Insight, however. Such was the case 
with the writer of a letter I recently 
received from Nova Scotia. He was a 
man just passing into middle age. He 
had found one of my articles interesting, 
but in place of writing his appreciation 
he wrote for me to tell him “what job 
he could get that required no work at 
all, and would make him rich.” 



Tha jfadt that LMig tha ebamitt waa a 
Uiy lad did nof prijudica hit fittuta 




From the 
Archeologist’S 
Note Book 


An Uncomfortable Royal Be<l 

T he ancient Egyptians had good fur- 
niture, they drank wine and beer, 
used cosmetics, and were generally up- 
to-date but when it came to sleeping, a 
contraption that looked like an oar-lock 
was the torturing pillow. The bed illus- 
trated is in the Boston Museum; it was 
reproduced from the original in the 
Cairo Museum. The bed slopes and a 
foot board kept the mattress from slip- 
ping off. The original, cased in gold, 
belonged to Queen Hetep-Heres I, 
mother of Cheops. 

The Portland Vase’s Rival 

T he Portland vase, one of the world's 
finest art works, is a celebrated urn 
found in a sarcophagus near Rome. It 
is of dark blue transparent glass orna- 
mented with cameos of opaque white 
glass, representing what are probably 
scenes from the legend of Peleus and 
Thetis. It was broken to pieces by a 
lunatic in 1845 and has been cleverly 
mended. At the Toledo Museum of Art, 
one of the outstanding museums of the 
Middle West, there is the so-called 
Libbey-Toledo vase of exquisite work- 
manship which Dr. Eisen, the great au- 
th(»rity on ancient glass, says is superior 
in design and execution to the Portland 
vase. This author deduces from the rep- 
resentation of certain features on the 


Portland vase that the artist who exe- 
cuted it had a definite locality in 
mind, which he identifies as the prom- 
ontory of La Gaiola in the bay of 
Naples. It is probable that the Port- 
land vase in its original condition had 
a base; one of our illustrations shows 
how such a base wiiiild appear. 

Asirononiy in King Tut’a Time 

I N the Oriental Institute at Chicago is 
an astronomical instrument with 
which King Tutankhamen's astrono- 
mers, probably priests, took observa- 
ti<nis. The plummet, as mounted, was 
employed in setting the sighting instru- 
ment directly over the observer’s ineri- 



An ancient aitronomical inatrumant 


dian, presumably a north-south line 
marked on a pavement or temple roof. 
The observer could then determine 
when a star crossed his meridian, thus 
forming a crude stellar clock. The in- 
scribed ebony handle and the plummet 
are ancient. The block and cord are 
restorations. 



Bed of an Egyptian queen 5000 years ago. The pillow called for a heavy coiffure 


Rifht: The Libbey- 
Toledo vase in the 
Toledo Museum of Art 
rivals the great Port- 
land vase, one of the 
world’s masterpieces 


Ctnitrt The Portland 
vase after restoration, 
but minus the base 
that it must have had 
whan originally made 


Bxtreme rights An alt^ 
1st has added a baaa 
to the Portland vast 
io that k asMimaa Aa 
symmetry of the Lib- 
bey-Toledo specimen 
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THE AMATEUR AND HIS 

The Detection of Food Adulterations 


XJfiftE it an article which 
Itadi you no farther than 
your kitchen to find tnteretting 
ipecimeni and a practical appli- 
cation for your microicope. The 
branch of microicopy dealt with 
in it it to large that it can fur- 
nith matarial for a hobby in 
itself. 

Naturally, to important a 
subject cannot be fully covered 
in an article and the microsco- 
pist will find the book, **Micro- 
icopical Examination of Foods 
and Drugs,” by Henry G. Green- 
ish, which can be obtained 
through SOENTIFIC AMBRI- 
CAN, a clear text on the subject. 

The amateur is advised to fol- 
low the true scientific method 
from the outset of his studies 
and not come to too hasty con- 
clusions regarding the purity or 
impurity of the food he exam- 
ines. Findings should be check- 
ed and re-checked^7Ae Editor 


T he complexity of our modern civil* 
ization makes it impossible for us 
to know what care and cleanliness 
has been exercised in the production 
and manufacture of the foods we buy. 
And, although the law requires that the 
ingredients be listed on the outside of 
the package along with the statement 
of the net weight, and that the product 
be made from clean unspoiled ma- 
terials, not infrequently products can 
be found containing adulterants and im- 
purities which can be detected readily 
with the microscope. However, we may 
be reasonably well assured that we re- 
ceive wholesome, unadulterated, quality 
foods if they have been produced by 
reputable manufacturers. 

For detecting some forms of adulter- 



ations, a microscopic examination is 
more dependable than a chemical an- 
alysis, because often the chemical com- 
position of the adulterant is so nearly 
identical with the chemical composition 
of the pure food that a chemical analy- 
sis alone cannot be accurate. The mi- 
croscope is a time saver, and aids to 
check the chemist's findings and to di- 
rect his searches. 

If the microscopist will make himself 
familiar with the physical structure of 
the starches and various ground sub- 
stances which are used as adulterants, 
he can readily identify minute quanti- 
ties of these materials in a mixture. A 
chemical analysis may show the pres- 
ence of starch, but it requires a micro- 
scopic examination to determine the 
kind of starch present. Again, a chemi- 
cal analysis may show a large quantity 
of crude fiber, which indicates the pres- 
ence of a woody adulterant, but a 
microscopic examination is necessary to 
determine whether this woody adulter- 
ant is sawdust, chaff, hulls, powdered 
bark, or seeds. Accurate identification 
of these substances requires study and 
patient searching. 

Some impurities in foods are not put 
into the product intentionally as adulter- 
ants by the manufacturer, but, through 



Ahovti Typical grains of pouto 
flour, magnifiad 500 diameters 


Ltfit Grains of arrowroot starch. 
Do not confuse this with potato 
starch. A few axaminatiotis will 
make them easily distinguishable 


Kighti Breakfast cocoa adulterated 
with arrowroot surch. Magnified 
200 diameters. The oval lUrch 
grains may easily be lUscingulshed 


carelessness in the process of manu- 
facturing, dust, sand, hair, insects, and 
waste materials find their way into the 
product. Adulterations of this type are 
relatively few, and are easily detected. 
The microscopist becomes well ac- 
quainted with the physical structure of 
the pure products he examines, and 
can readily detect particles which 
should not be present even in the most 
minute quantities. 

Another type of adulteration is prac- 
ticed by the unscrupulous manufacturer 
who purposely adds some cheap, bulky, 
or heavy substances to his otherwise 
pure product in order to reduce the 
cost, to swell the bulk, or to increase 
the weight. Some jam makers have been 
known to use a large proportion of 
some cheap fruit such as gooseberries 
in the manufacture of “raspberry" jam, 
but the seeds of the two fruits are so 
different in structure and appearance 
that such an adulteration as this can be 
detected with no difficulty at all. How- 
ever, this type of adulteration is most 
frequently found in foods, such as 
coffee, cocoa, spices, and prepared 
flours, where various kinds of starches 
are commonly used as adulterants. 

Although all starches are identical 
chemically, the various starch granules 
have many individual characteristics 
that make their identification possible 
when studied under the microscope. The 
several varieties of starch granules dif- 
fer from, one another in shape, size, 
natural markings, and manner of group- 
ing, thereby making it possible to 
classify them into three main groups: 

1. The circular group, including rye, 
wheat, barley, and tapioca. 

2. The oval group, including potato, 
arrowroot, pea, bean, and lentil. 

3. The polygonal group, including 




nCROSCOPE-VII 


Spoilage 


By K. BERNICE PICK, B.S. 
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Indian com, oats, buckwheat, and lice. 

When starch granules are observed 
under the microscope dry or suspended 
in water, the outline is never clear or 
the details distinct; but, when stained 
with a very dilute solution of iodine and 
suspended either in water or glycerine, 
some starches become indigo, some blue, 
others purple and red. Tliey ^tand out 
clearly against a white backgiound, and 
certain individual markings appear very 
distinctly. The dark scar or marking on 
the starch grain is really its pciint of 
origin and is called the “hiluni.” Tliis 
hilum varies in appearance with the type 
of starch as much as the shape of the 
granules themselves. Some appear as 
dots, some as circles, some as small 
slits, while others resemble the letter x. 
To see these markings plainly, the 
granules must be stained very lightly, 
because too much stain will make the 
whole mass appear as a dark colored 
spot. From a number of carefully pre- 
pared slides of the material suspected 
of adulteration with starch, when ex- 
amined under the microscope, it is pos- 
sible to determine whether the sample 
contains one kind of starch or a mixture 
of starches, the kind or kinds present, 
and to make a quite accurate estimate 
of the proportion of each present ao an 
adulterant in the mixture. 

O FTEN the product contains some 
natural starch, and this must not 
be confused with the foreign starch 
which has been added as an adulterant. 
For example, cocoa contains natural 
starch grains which resemble rice 
starch, except that the grains are slight- 
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ly rounded. Mustard contains 
small particles which re- 
semble starch grains, but 
which really are small cells 
containing oil, and of course 
these cells do not stain char- 
acteristically with the iodine 
stain. 

The amateur microscopisi 
can find many ftnid products 
containing starch right in his 
own kitchen. Some of these 
are pure starch, such as corn 
starch, arrowroot starch, and 
laundry starch ; others con The c 
tain an abundance of staich icopii 
such as bread or cuke flour, 
tapioca, Irish and sweet potatoes, and 
beans; and some few contain a mixture 
of starches such as pancake flour. 

After the microscop ist has collected 
some of these items in clean containers, 
his first duty is to prepare an iodine 
staining solution. This can be done by 
putting a small amount of ordinary 
tincture of iodine into a test lube or 
small bottle and diluting it with water 
until the solution becomes a medium 
amber color. Then, after he has cleaned 
a number of glass slides and covei 





The author in her laboratory, making a micro- 
fcopic examinations of adulterated foodstuffs 


powdered material is sufficient. After 
the starch mixture has thoroughly dried 
on the slide, the slide is passed through 
a flame for “fixing.” When cool, a drop 
or two of the staining solution is added 
and allowed to remain until the starch 
has turned dark blue. Then the excess 
stain is rinsed off with clear water, and 
a cover glass is carefully dropped over 
the darkest portion. After the bottom of 
the slide ha& been dried, the slide is 
ready to be examined under the micro- 
scope, which has been adjusted to give 
a magnification of lOOx or 200x. 

Since the potato is a solid material, 
it must be prepared for examination a 
little differently than a powdered sub- 
stance. A fresh potato must be cut in 
half, and the cut surface lightly scraped 
with a knife to get some of the juice 
which contains the Ntarch. This juice is 
dropped on the slide, dried, stained, 
and treated the same as dry materials. 

(To be continued) 


^ Above: Typical woody adulterant 
' Left: Tapioca starch grains. 200x 
Right: Corn starch grains— -amallar 

glasses, he is ready to prepare his slides. 
This is done by dropping a drop of 
clean water in the middle of a slide 
and tapping a bit of the powdered ma- 
terial Into it from a glass rod or pencil. 
Since the starch grains are comparative- 
ly small, a very small amount of the 
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Too Soon 

Is as Bad as 


M aking a scientific discovery 
or an invention years before 
the world is ready for it 
often turns out to be as disappoint- 
ing as making it years too late. There 
is practical logic, it seems, in being just 
on the crest of the wave of public re- 
ceptivity. 

One man of science whose mind has 
worked about two decades ahead of the 
rest of us is the physicist. Professor 
Robert W. Wood, or simply R. W. Wood 
as he prefers to sign his name and as 
he is known to everyone in the world 
of science. R. W. Wood is a professor 
of experimental physics at the Johns 
Hopkins University, doing most of his 
research in that interesting corner of 
the science called physical optics. He 
has some kind of instinct — or call it 
“happenstance” if you will — for making 
experiments which later turn out to 
have widespread interest to the public. 

Take, for example, infra-red photog- 
raphy, which he invented. Since he did 
this many appear to have re-invented 
the same thing. We see, here and there 
in this magazine or that, reproductions 



Ahn/yet Iiifra«^ photograph of the 
Bmpira Sutt Building, taken from 18 
milm dtetance, with a 6-inch telescope 


Too Late 


of infra-red photographs, but we see 
with them few mentions of Wood. In 
some way the captions beneath these 
photographs often create the impres- 
sion that infra-red plmtography is a re- 
cent invention — perhaps of the man 
who took the photographs. No doubt, 
however, the unfamiliarity of editors 
with the special subject involved ac- 
counts for most of these instances. 

S IMILARLY, someone- perhaps sev- 
eral — must have re-invented the in- 
fra-red method of making night views 
by daylight, widely used in motion pic- 
ture photography — a method which has 
saved the motion picture industry mil- 
lions of kilowatt hours. But it was R. W. 
Wood who made the original invention. 
The photograph reproduced below (at 
the right) is the first infra-red “night 
view” taken in full sunlight. This pic- 
ture was made by R. W. Wood in the 
year 1909; that is, 25 years ago and 
long before the motion picture industry 
“invented” the same method. 

At the same period Professor Wood 
made the first photographs of the moon 
in ultra-violet light. A year or two later 
he lectured on (tie same subject at the 
Royal Institution of London, pointing 


out that an infra-red filter brings out 
distant landscapes by abolishing the 
obscuring haze. At that time the Illus- 
trated London News published two 
pages of Wood’s infra-red landscapes, 
but more recent publication of similar 
photographs gives us no clew to the 
original inventor. Wood’s infra-red 
photography was also used to a great 
extent in the World War for photograph- 
ing the earth from high altitudes. 

Later, Professor Wood made ultra- 
violet and infra-red photographs of 
Jupiter and Saturn and the moon, with 
the 60-inch reflector at the Mount Wil- 
son Observatory, and discovered belts 
on Saturn that had never been observed 
previously. The technique originated by 
him has been used to good advantage 
by others within recent years. 

Wood showed, about 1909, that ultra- 
violet photographs will reveal erasures 
on checks and documents. A bureau of 
criminology in Vienna heard of this, 
obtained the details from him. and the 
method shortly afterward blossomed 
out as the “Vienna method.” 

Then it was Wood, also, who discov- 
ered the pre-fogging method of increas- 
ing the sensitivity of photographic 
plates. An account of this appeared in 
the Astrophysical Journal in 1903. But, 
according to a recent article in a photo- 
graphic journal, this method was dis- 
covered in 1929 by someone else. Per- 
haps it was, but Wood was the first 
discoverer. 

The only explanation of all these in- 
stances seenib to be that Professor Wood 
was too many jumps ahead of the rest 
of us and that, when the world caught 
up, his work was too far back to be re- 
membered. — A, G. /. 


itighti Tfi« first itifra-rsd photograph 
•m calm was mada by Profttsor Wood 





Details of improvements made to his plane by Luis De Florez, and described below 


The SciEivTiFic American 

Award for Plane Improvement 


AT the National Charity Air 
uL Pageant recently held at 
^Roosevelt Field, New 
York, one of the events attracted 
much attention among amateur 
pilots and plane owners. This 
was the competition for the 
Scientific American Trophy to 
be awarded to the sportsman pi- 
lot, who, in the opinion of a 
committee of judges, had made 
outstanding improvements in his 
airplane since its purchase. The 
chairman of the committee was 
Professor Alexander Klemin, 
with James B. Taylor, Jr., a 
well-known pilot, Jerome Le- 
derer, chief engineer of Aero 
Insurance Underwriters^ and 
William K. Rose, as the judges. 

A system of marking was set 
up which gave points for gen- 
eral utility of the improvements 
introduced for increase in safe- 



what his airplane means to him ; 

the instant a pilot 
purchases a plane he be- 
comes at once its best friend and 
severest critic. Flying some other 
person's ship does not seem to 
induce constructive criticism, 
and arguments which ensue as 
to relative merits only too often 
end in just plain disagreements. 
To the owner-pilot, however, 
who has made up his mind slow- 
ly and purchased a ship which 
suits him best at the time, it is 
u never-ending source of inter- 
est. Along with thoughts about 
what can be mechanically im- 
proved in the plane and how fly- 
ing technique can be enhanced, 
it becomes only a matter of time 
before little by little the plane 
becomes filled with gadgets and 
those which remain are a mere 


ty, for improvement in aerody- 
namic performance, and for 
novel and interesting instruments or ac- 
cessories. 

Careful inspection of a number of 
plapes resulted in the award being 
macki to Luis De Florez, consulting en- 
gineer of New York City, who intro^ 
dilced many ingenious and useful ideas 
into his Fairchild KR-22, a two-seater. 


The trophy chat was awarded 

open cock-pit monoplane, equipped with 
a Cirrus high drive or inverted engine, 
an excellent craft of well-tried reli- 
ability. 

Mr* De Florez not only flies his own 
plane, but regards it as an interesting 
hobby and a sort of experimental sta- 
tion. Let us quote his personal views of 


fraction of those that have been 
tried and found useless* Along 
with these gadgets are innumerable 
other details which are usually tried, 
such as different kinds of waxes and 
polishes, lubricating oils and fuels, and 
so on. The plane becomes a mild form 
of experimental station from which 
some worthwhile contributions in design 
{Please turn to page 34) 
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THE SCIENTIFIC AMERICAN DIGEST 


Newspaper Files Kept Photo- 
graphically 

A PROCESS by which files of news- 
papers may be preserved fiir posterity 
on photographic safety film was described 
recently by Charles Z. Case of the East- 
man Kodak Company. This process is made 
possible by the development of a camera 



Reading a newspaper file film as pro* 
jected by meant of a viewing device 


that can photograph more than eight full- 
size newspaper pages on a strip of film 1% 
inches by 12 inches and a month of 50-page 
papers on a single reel less than four inches 
in diameter. 

The deterioration of newsprint paper in 
files has presented a serious problem. By 
putting their back numbers on film, which 
is chemically much more stable than news- 
print, newspapers are expected to be able 
to preserve their files indefinitely. 

The film can be read in newspaper 
offices on a simple viewing device that will 
enlarge the liny page images from the film 
up to half again the size of the original 
newspaper page. Articles from the files may 
either be read from the viewing device or 
may be copied full size on photographic 
paper. 

The new miniature-image process is also 
useful for public libraries, which store large 
quanlitiea of newspapers. Here not only 
permanent of newspapers but also econ- 
omy of stiraffe important. If files 

on film were installed in public libraries, a 
person coming in to read back files of a 
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newspaper would be given a film to examine 
on the viewing device instead of a large 
bound volume of papers. 


Linseed Oil For Dirty Hands 

O RDINARY linseed oil is recommended 
for the removal of dyes, lacquers, 
lacquer paints, tar, and so on, from the 
hands. It is only necessary to rub about a 
thimbleful of ordinary linseed oil between 
the hands until all the materials are dis- 
solved. Then, without wiping off the oil, the 
Immls are washed with any soap in cold, or 
preferably warm, water. The soap emulsifies 
the linseed oil readily and yet lathers freely. 
With linseed oil, the oils of the skin are not 
removed, as in the use of benzine, gasoline, 
turpentine, and the like, but on the con- 
trary, the skin is kept soft by the small 



A full frame and part of another, re* 
produced in the exact size as used for 
photographing newspapers for filing 

amount of residual linseed oil which re- 
mains even after washing with soap suds. 

Hands which were seriously damaged by 
the former use of benzine, turpentine, and 
BO on, have been healed completely within 
a short time by employing the linseed-oil 
method of cleaning. Only when the lacquer 
or dye residue has aged and is very dry, as 
happens with rapidly drying lacquer paints, 
18 It necessary to warm the linseed oil. 


However, hot linseed-oil baths are an out- 
standing remedy for cold and chapped 
hands. For freeing the hands of spirit 
lacquer and cellulose lacquer, stearin oil 
(olein) may be used in place of linseed oil, 
which is also more effective when warm. 
In this case also, soap and water are used. 

K. B. 


New Compact Watch Timer 

J EWELERS may soon be using the slo- 
gan, “Have your watch regulated while 
you wail,” Charles H. Fetter, of Electrical 
Research Products, said recently when 



A watch, placed in the open part of 
this device, is timed in ten minutes 


demonstrating an electric watch timer. This 
compact device, developed by Bell Tele- 
phone Laboratories, permits any jeweler to 
regulate a watch to the maximum of its 
time keeping efiBciency in 10 minutes, com- 
pared to about ten days now required by 
jewelers to adjust watches properly. The 
device is approximately the size of a stan- 
dard typewriter. 

When the watch is placed in a compart- 
ment of the timer an image of the watch 
fly wheel is reflected on a mirror, permitting 
a comparison of the watch speed with a 
flashing lamp. By a very simple adjustment 
of the timer, the actual loss or gain in sec- 
onds per day made hy the watch may be 
read directly from a dial on the timer. 
With such a device in his repair depart- 
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m^nt, no joweler need keep a customer’s 
waich more than one day lor accurate ad- 
justment. 

The motive power which drives the timer 
IS a one hundred cycle current transmitted 
over wire and furnished by the telephone 
company from a constant frequency genera- 
tor located in New York. The frequency of 
this current is accurate to one part in ten 
million. 


Sulfur Dioxide as a Germicide 

T he value of freshly made dilute solu- 
tions of sulfur dioxide as a disinfec- 
tant is reported in Chemical Markets. The 
<‘xperimenters dissolved 10 grams of sodium 
hyposulphite in one litre of warm water and 
added !..*> cubic centimeters of concentrated 
sulfuric acid. The solution became turbid 
owing to the precipitation of sulfur. In- 
stead of the sulfuric acid, sodium bi- 
siilfate can be used, and the disinfectant 
trials were carried out with the solutions 
made by the latter process. An improved 
baclericidal effect was noted, particiilarly 
on staphylococci. The solution, it is sug- 
gested, should be used as an antiseptic for 
wounds and in surgical operations. Diises of 
from 0..‘S to 20 cubic centimeters of the solu- 
tion have been injected subeutunt'oiisly and 
intravenously into dogs without any harm- 
ful effect lieing observed. A. E. Ih 


Shotgun Shells Test Copper 
Tubing 

T he strength of modern plumbing ma- 
terials was dramatically demonstrateil 
recently by two experimenters for the 
Chase Brass and Copper Company, who 
fired 12 gage shotgun shells in a caniKui 
whose barrel is a 10-iiich lengtli of hcven 
eighths inch copper water tubing. Thc 
breech is a regular brass pipe adaptor 
sweated to the copper water tube barrel 
and closed by a pipe plug drilled to receive 
a steel firing pin. The trunions of the can- 
non are saddle lees, sweated on and filed 
down to fit smoothly over the barrel. De- 
spite the recoil shock that jolts the cannon 
into the air and slams it against the re- 
coil blocks, these tees show no sign of 
tearing loose. 

The barrel does not fit tightly around the 
shell (except at the extreme rear) hut 
clears the shell all around by about one 
sixteenth of an inch. This gives the powder 
gases more room to expand than in a regu- 
lation shotgun, reducing the force to some 
degree. Heavy wads of damp cotton and 
paper are tamped down on top of the shell 


Conquering canyons and 
straddling mountains^ a four 
and one half mile arc* 
welded pipe line will soon 
join the Bouquet Canyon 
Reservoir with the Owens 
Valley Aqueduct, near 
Saugu8» California. The 
line will form part of the 
water supply system of l.os 
Angeles. This pipe line, 
said to be the largest in the 
west, varies from seven feet 
ten inches to six feet eight 
inches in diameter, depend- 
ing on pressure. It takes 
approximately 450 pounds 
of electrode to weld each 
joint. At the bottom of one 
of the canyons crossed, the 
pressure on the pipe is 400 
pounds per square inch. 
The photograph at right 
gives a faint idea of the 
territory traversed by this 

line. (Courtesy Llnrolti Kledrlt Co ) 



to insure the complete burning of the pow- 
der charge. 

“'fills experiment should not be at- 
tempted by anyone except men skilled in 
the technique of handling explosives,** 
warns the man who built the cannon. “I 
was surprised to hnd that lopper water 
tubing could stand the shuck of three 
drams of smokeless powder. Lnder some 
(onditioiis tins can split a steel shotgun 
barrel. My advice is not to play with gun- 
powder- there is too mii<h danger of sen- 
«i(ih injury.** 

Carbon Dioxide Preserveg Eggs 

C OLD storage eggs that can’t be told 
from fresh, even when eight months 
old, are reported to be prodiiceil by a meth- 
od utilizing carbon dioxide gas as the 
atuuisphere in the storage chambers. Ac- 
cording to W. M, Zarolschcnzcff, who de- 
scribes the process in Eootl Industries, the 
problem of preserving eggs in good condi- 
tion is very delicate, because of the biologi- 
cal and physiological changes occurring in 
the eggs during ordinary refrigeration. 

In the carbon dioxide process, carefully 
selected eggs are placed in sealed steel 
chambers, located in a room maintained at 
34 degrees, Fahrenheit. The chambers are 
sealed with air-tight doors and the air is 


exhausted. A carefully regulated atmos- 
phere of carbon dioxide gas is now intro- 
duced and IS maintained at a pressure 
slightly higher than atmospheric to pre- 
clude the possibility of air leakage inward. 
A natural circulation of the gas inside the 
autoclave is effected by placing a cooling 
roil along the outside of the chamber. 
Condensation of moisture takes place at 
the coolest point on the side walls, and 
runs to the lowest level of the chamber with- 
out dropping on the eggs. A drop of water 
in the larbon dioxide atmosphere is ob- 
jectionable, as it makes the egg shell coarse 
and covers it with a white sediment. 

Although costs are slightly above those 
of ordinary storage, the increase in expense 
of the method is said to be offset by the 
better market price commanded by the 
gas-preserved eggs.— /I. E. B. 

Vitaming la Carle’ 

W K will soon he buying our vitamins 
by the pound and sprinkling them on 
our victuals like so much salt, if Dr. George 
A. (.urme, Jr., America’s leading industrial 
organic chemist, envisions correctly the 
future development of physiological chem- 
istry. Speaking as the recipient of the 
Chandler medal in New York recently. Dr. 
Curme pointed out the fundamental impor- 



Loading and firing tha copper-tuba tasting cannon 
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SafiNTiFic American 
Award for Plane Improvement 

{Continued from page 29) 

and conatruction often emanate.** 

The ship in question was purchased in 
the spring of 1932 and was one of the first 
models of the Fairchild KR-22. Improve- 
ments in structure of the ship gradually 
suggested themselves. For example, it was 
found that the tail skid fittings were in- 
adequate and of the wrong shape, result- 
ing In broken spring leaves. After repair- 
ing the tail skid several times, it was found 
that an additional flat plate corrected the 
difficulty. A door within the baggage com- 
partment in the front, where a dual set 
of controls is installed, opened downwards 
and on one occasion fell open and caught 
the dual stick, preventing its forward travel. 
This was corrected by putting the hinges 
on top of the door. 

The fittings on the base of the stabilizer 
struts were rigid and movements of the 
stabilizer tended to bend the gusset plate 
to which the struts were attached. These 
were changed to hinge joints, although no 
failure had occurred. Stouter drag wires 
were put into the wing, and hivestigatiun 
as to the crystallization of wire terminals 
led to a change in the wire fittings to the 
present standard which allows universal 
motion of the wire ends. 

In the case of the engine, the Cirrus high 
drive, considerable difficulty was experi- 
enced with valve seats. This was eventuallv 
overcome by the use of a different type of 
seat metal, improvements in the air cowl- 
ing, and the use of thermo-couple wires to 
indicate temperatures on all four cylinders. 
The exhaust manifold was bolted rigidly to 
three cylinders, although the fourth had an 
expansion joint; it was found that cracks 
developed in the manifold and two other ex- 
pansion joints were added which eliminated 
the difficulty. All fuel and oil lines were 
taped, partly to damp vibration and partly 
to act as a possible safe-guard in the event 
a crack developed. A metal propeller was 
substituted which improved the perform- 
ance of the ship materially. 

The instrument equipment of the ship is 
perhaps of most interest. It consists of the 
usual line of instruments — air-speed meter, 
altimeter, tachometer, temperature and 
pressure indicators, turn and bank indica- 
tor, and compass, all mounted and con- 
nected to reduce the effect of vibration. 


tance of vitamins in making bulk foods 
available in animal metabolism. 

**A8 this vitally important development 
is still largely in the laboratory research 
stage, ^ he said, **it is not yet possible to 
visualize the exact course which it will 
take. Each month brings additional infor- 
mation, and 4zperimentatJon is being con- 
ducted at so many points by individual 
groups that a complete correlation of ex- 
isting knowledge is not yet possible. A 
definite beginning of commercial opera- 
tion, however, is already under way, and 
within the past few years at least five 
companiet in the United States have put 
on the nterket products containing vitamin 
D mad^dhir ihe irradiation of ergosterol, 
using' ^i^eenbock process. Vitamin A 
is known he closely related to alpha- 
and beta-cArolenes, vitamin B is believed 


Special mention should be made of the 
compass. Mr. De Florez personally became 
accustomed to reading a compass of the 
marine type through years of sailing and 
found that the ordinary dash compass read- 
ing on the rear of the card always required 
a mental effort. In addition to this, the 
difficulty encountered in the swinging of 
the card, due to friction of the pivot and 



Luis Dc Florez, winner of the 5cf- 
eniific American Trophy, and plane 


the fluid, makes it extremely difficult to use 
a compass when flying in bad weather. 

After investigating various types of com- 
passes, it appeared that the aperiodic type 
with a light needle was best suited for air- 
craft work. These, however, are usually 
mounted on the floor and used merely to 
set a course. Due to the facts that many 
ships are small and weight is of importance, 
and that the expense of buying two com- 
passes, one for the dash and one for the 
course setting, is somewhat out of line, it 
seemed desirable to develop an aperiodic 
compass which might be placed on the dash 
and read directly as a steering compass, at 
the same time permitting accurate course 
setting. The difficulty in mounting such a 
compass in a small ship, or in fact, any 
ship, is that vibration blunts the pivot; un- 
less large and relatively clumsy mounts are 
available, satisfactory readings cannot be 
obtained. 

After some months of work with sponge 
rubber, felt, and various vibration absorb- 
ing material, it was found that the most 


to be closely related to adenine (6- 
aminopurine) and vitamin C is probably 
identical with or closely related to hexu- 
ronic acid. 

**A11 of these substances are of such a 
degree of molecular complexity that synthe- 
sis from the elements or their elaboration 
from other naturally occurring materiaU 
seems entirely possible. In the case of the 
other vitamins, less is known, although it 
would be surprising from the information 
now available if they were beyond the 
range of synthetic chemistry. Accordingly 
it appears that adequate supplies of vita- 
mins will soon be available from relatively 
cheap and abundant sources, and that under 
the guidance o| physiological chemists and 
dietary experts synthetic chemistry will 
be able to add another triumph to its many 
past 8ucceiises.*'-*->f. £. R. 


effective means of mounting consisted of a 
copper bellows on which the compass bowl 
rested. This bellows is rigid torsionally so 
that the compass can be secured with a 
lubber line on the longitudinal axis of the 
ship and yet the setting will give sideways, 
vertically, and will even rock. In order to 
damp the motion of the mounting, the con- 
volutions of the bellows were filled with 
felt rings and the compass bowl sealed into 
the bellows with the exception of a very 
small aperture which allowed air to flow in 
and out. The pumping effect of the bellows 
through this nmall aperture constituted a 
very effective means of damping vibration. 
The result has been that with this type of 
mount, which has recently been adopted 
by a compass maker, the shocks on the 
pivot have been prevented and vibratory 
effects on the needle appear to be com- 
pletely eliminated. This permits a more 
delicate pivot with less tendency to swing. 

With regard to the operation of the plane, 
it might be mentioned that the ship is 
equipped with a self-locking throttle where- 
by the setting stays wherever placed, pre- 
venting creep which is so undesirable and 
annoying on long trips. The owner has also 
constructed a very simple stabilizer indica- 
tor which is valuable in trimming the ship 
for best speed and acts as a reminder of the 
position of the stabilizer before take-off. 

As far as the comfort of the ship is con- 
cerned, a hat compartment provides a much 
needed space for a straw hat in the summer 
time, free from grease and dirt. Perhaps the 
most important comfort features are the 
wind-shield and the side covers which vir- 
tually eliminate draft in the cock-pit and 
yet permit excellent visibility. The wind- 
shield comprises three slanting surfaces, 
flat in front, the two sides being at some- 
what of an angle and the whole tipping 
rearwards. By dint of trial, the angle of the 
surfaces and their size and position were 
so arranged that the air stream could be 
carried well overhead and sufficiently away 
from the sides to permit a good view for- 
ward and downwards. Side covers extending 
from the base of the wind-shield to the head 
rest eliminate back draft. These are ar- 
ranged on clips. The top edge is formed by 
a rubber shock cord. These can be readily 
fastened and unfastened, and in the event 
of an emergency the shock cord will give 
in such a manner as to allow the occupant 
to leave the cock-pit. 

Tliese improvements, in combination, con- 
stituted, in the opinion of the judges, a very 
important help to the serviceability and 
reliability of the ship. It is interesting to 
see what a private owner can do in thus 
furthering aviation.— ^4. K, 


Longer Engine Life 

A 400-hour endurance test of the Wright 
Whirlwind 275 horsepower engine is 
reported rather fully in a recent issue of 
Aero Digest. 

Fifteen years ago the life of an airplane 
engine was approximately 300 hours and 
overhauls every 25 to 50 hours were the 
rule. To-day the average life of an engiiie 
is 2500 hours and overhauls may be spaced 
250 or even 3Q0 hours apart, Althougk there 
has been no. baslp change in desigsi princi- 
ples in this long span of time, tli^ has 
been progress in detail design, in hitter, 
materials and heat treatment, and In het* 
ter lubricants and oiling systems. 
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The 400-hour test, lor the most part at 
full throttle^ gave some remarkable results. 
There was no loss of power at the end of 
the grueling ordeal; wear was negligible; 
and clearances remained practically the 
same. The bearing surfaces remained 
smooth and polished. All that had to be 
replaced to get the engine into perfect 
condition was a valve guide, a crankcase 
bearing sleeve, two exhaust valves, a set of 
piston rings, gaskets, and rubber oil seals. 

A study of these results indicated that 
even longer periods between overhauls 
could be obtained with improvements in 
exhaust valves, and reduction of dirt in the 
lubricating oil. Better valve seats, and care- 
ful filtering of air and oil to prevent entry 
of dirt may eventually raise the overhaul 
period to 800 hours. Such improvement 
would be of the greatest significance to 
operating economy, which airline operators 
are always pursuing. — /f. A. 

Trailing Wire vs. Antenna Mast 

A irplane designers try to streamline 
^ their craft to the limit, but the opera- 
tors of the airlines sometimes carry the 
streamlining process even further. Thus, 
Transcontinental and Western Air found 
that the mast type airplane antenna reduced 
the cruising speed as much as four to five 
miles per hour. Accordingly, they reverted 
to the trailing wire type and found its 
drag to be negligible, its effect on cruising 
speed practically nil Another advantage of 
the trailing wire antenna also lies in the 
solution of the problem of ice formation. 
The mast type presents a comparatively 
large surface on which ice frequently 
forms. The trailing wire antenna is immune 
to ice even under the most unfavorable 
weather conditions. - A, K, 


An airplane futelage 
modeled in clay, at 
one of the prelimi- 
nary steps in the de- 
sign of a new plane. 
Airplane designers 



have to be sculptors 
as well as draftsmen 




ferent aileron system has to be employed. 
Such ailerons are mounted several inches 
above the wing and are hinged at an axis 
approximately 25 percent of their chord 
from the leading edge. These so-called Zap 
ailerons work quite well, but their disposi- 
tion has to be very carefully studied. They 
have to be just at the right distance above 
the wing and just at the right position along 
the chord of the wing. It is not by any 
means certain that this is the sole type of 
aderon that eventually will be used with the 
rear edge flap. —>4. A. 

Aircraft Sculpturing 

I N working out the streamlining of their 
modern designs, Boeing Airplane Com- 
pany engineers have to be sculptors as 
well as draftsmen. A photograph in these 
columns shows one of them beside a half 
section model of a pursuit fuselage, done 
m modeling clay. By this method engineers 


are able to get a better conception of body 
lines and of fairing than from plans on 
paper. Wooden templates are used in mak- 
ing the models to exact dimensions. Similar 
methods are employed in the fairing of 
wings into fuselage, and so on, and also in 
wind tunnel experimentation. The man with 
a good *Thumb’* may be able to increase 
the speed of his ship several miles an hour. 
- A. A. 

Safer Than a Motor Car 

I N the first six months of 1933, according 
to figures of the Department of Com- 
merce, there was one passenger fatality for 
each 38,231,196 passenger-miles flown by 
the regular air transport lines. In the same 
period, according to statistics obtained 
from the American Automobile Associa- 
tion, motor cars in the state of Missouri 
drove only 15,581,475 passenger miles for 
each passenger fatality. 



Zap Flaps and Ailerons 

/^NE of our photographs shows the appli 
cation of the Zap flap to a Navy XOJ-I 
plane built by the B/J Aircraft Corporation. 
The flap is placed on both the upper and 
lower wings, and is a simple surface of thin 
sheet metal with appropriate corrugations 
for strengthening purposes. The flap slides 
back and down, and thereby increases the 
lift and also the drag of the wing. There- 
fore, it is possible both to decrease the 
landing speed and to glide down at a 
steeper angle in safety. Unfortunately, 
when the flap extends along the entire span 
of the wing there is no room for the ailerons 
of the conventional type and a totally dif- 


rtiutOKmiiliH c’<iurtei»> \ H M K Journal 

A Zap flap installation before wing 
covering ti applied. Below: Zap flaps 
on upper and lower wings of a biplane 


These figures indicate that flying on the 
regular air lines is twice as safe as riding 
in a passenger car. Even if we assume 



Missouri to he a hazardous state for the mo- 
tor car, and even if we lake the recent crash 
of a transport plane in the west into ac- 
count, the airline operators have reason to 
be proud of their safely record. — A* A. 


Airplane Ambulance 

AN interesting case of the use of an air- 
/x plane as an ambulance occurred re^ 
cently in Pennsylvania when a man to whose 


spine a part of his shin bone had been 
grafted was flown from a hospital in Phila- 
delphia to his home in Bloomsburg. Du« 
to the fact that his wound would requln 
several months to heal, a special carrlagf 
had to be constructed in the interior oi 


the plane so that his trip might be made it 


a prone position. 


Physicians interested in the case ex 
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plained that the operation which had been 
performed wan most unusuai as it was only 
the hfth of its kind to be performed in this 
country* 


A Seaplane Base for New York 

N ew YORK CITY’S main airport is at 
Newark, New Jersey. Strange to say, 
its seaplane base may also be on the Jersey 
side of the Hudson. This is the Metropoli- 
tan Seaplane Terminal, which is built on 


a large navy barge, 164 feet in length, 
moored to the north side of Pier B in 
Jersey City. The advantages of the Jersey 
side for seaplane operation are that traffic 
IS lighter than anywhere else in the Hudson 
or the Bay, the distance between docks 
is so large that aircraft operation is pos- 
sible, and the current never exceeds 1.7 
knots. 

The forward portion of the barge is de- 
voted to an observation deck; the rear is 
arranged as a modern passenger terminal 
But the most interesting part of this simple 
yet efficient terminal is the floating ramp. 
This is attached to the side of the barge 
some distance below the deck level, and can 
be reached by a permanent stairway and 
gang-plank. The ramp is so ballasted that 
It is inclined at an angle of approximately 
15 degrees. On the ramp is a turntable 
some 25 feet in diameter, planked with 
wood. The turntable may be rotated through 
360 degrees and is manually operated bv a 
crankhandle. The seaplane is hauled up 
the inclined ramp, head on, and the turn- 
table is rotated until the passenger exit is 
in the right relationship to the gangway. 
K, 

Naval History and 

Scientific American 

I N connection with our article on cruisers 
appearing on page 18 of this issue and 
particularly the boxed note in which we 
promise a number of authoritative naval 
articles during 1934, it may be of interest 
to our readers to note the following com- 
ment reprinted from a recent issue of the 
United States Naval Institute Proceedings, 
This comment is indicative of Scientific 
Americanos naval traditions, containing as 
it does a reference to an article published 
by us which is considered important in 
naval history. The quotation follows: 
Several interesting queries have been 


raised by Mr. William H. Morgan of the 
Morgan Engineering Co., Alliance, Ohio, 
regarding a statement in Admiral Fisher’s 
“Memories and Records’’ (Vol. 1, pp. 
22-23) to the effect that the concentration 
of the British fleet in home waters in 1908, 
because of the menace of Germany “was so 
unostentatiously carried out that it was 
only Admiral Mahan’s article in the Scifn- 
iiFic American that drew attention to the 
fact, when he said that 88 percent of Eng- 
land’s guns were pointed at Germany.” Mr. 


Morgan’s first question was as to the loca- 
tion of the Scientific American article, 
which is not included in the bibliography 
in 'laylor’s “l.ife of Mahan.” As a matter 
of fact it appeared in the Si ikntipic AM^RI• 
CAN for December 7, 1907, and contained 
the following remark: “I take it from the 
statement (in Brassey's Naval Annual) that 
by May, 1908, 86 percent of the British 
battleship strength will be concentrated in 
or near home waters.” 

Mr. Morgan’s second query is us to why. 
if the information appeared in Brassey, it 
should have required Admiral Mahan’s 
comment to bring it to the attention of the 
world, and why Admiral Fisher should have 
given him special credit for so doing. To 
this the only answer seems to be that we 
have here simply another instance where the 
significance of facts is disregarded until it 
is pointed out by a keen, analytic mind. 

Mr. Morgan closes his letter with the 


remark: “I am very much an admirer of 
Admiral Mohan, and I think it most un- 
fortunate that he is not appreciated by the 
average American. Everyone knows of Paul 
Jones, Decatur, Hull, Perry, Farragut, and 
Dewey, but Mahan, who I think is head and 
shoulders above all of them, isn’t even 
known outside naval circles.” 

“Mercury Made” Motor Oil 

S OME of our friends who read the “ads” 
have asked: “What is this motor oil 
’made by the mercury process?’ Has it 
mercury in it?” 

The answer is, no; there is no mercury 
in it. “The mercury process” refers simply 
to the manner in which the crude oil is 
heated in the stills where it is refined. Dp 
to the present, heating in petroleum dis- 
tilling units has been done more or less 
exclusively either by direct firing or by 
steam heating. Indirect heating mediums 
other than steam are becoming more and 
more popular due to the desire to use high 
transmission temperatures without the use 
of a heating medium at high pressure, and 
also to maintain closer control over the 
heat transmission process. The Sun Oil 
Co. uses mercury as an indirect heating 
medium. 

Another system, based on the same prin- 
ciple of indirect heating, uses the or- 
ganic chemical diphenyl which, like mer- 
cury, vaporizes at elevated temperatures. 
There is practically no decomposition of 
the diphenyl, but the high temperatures 
involved in this process, combined with the 
characteristics of the heating medium, 
necessitate the use of special high resistant 
pipe material. Another feature of this 
process is that the risk of local overheating 
of the oil is practically eliminated, thus 
permitting operation at a high mean tem- 
perature level. — A. E. B. 


For the Amateur Optical Worker 

H eretofore, such an important ad- 
junct to the physics laboratory as the 
“optical bench” has been too costly when 
accurate enough fur research work; or if 
cheap enough for individual experimenta- 
tion, has been too inaccurate and limited 
in application to be used for research work. 
There have recently appeared advance 



TumtabUi and oparating crank for kandUng ataplaaft qulddy and alBclanlfy 



A seaplane on the turntable of New York’s new seaplane base 
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notices of a new optical bench with which 
almost every conceivable experiment in 
optics can be performed, either by indi- 
viduals or as a classroom demonstration. 
Accessories are provided for experiments 
in reflection, refraction, diffraction, polari- 
zation, telescopy, microscopy, photography, 
Spectroscopy, and so on. 

The usefulness of the bench ran be 
further extended into the fields of photo- 
electric and thermo-dynamic phenomena 
hv the addition of suitable equipment. Swell 
devices are already designed and under con- 
st ruction and more items will be added 
to the already extensive list as the demand 
increases. 

It is pointed out by the manufaclurrr 
that a laboratory or individual interested in 
optical research may make a modest be- 
ginning by obtaining the fundamental 
equipment required for elementary expen - 
menis. The more elaborate arressorie-^ rnav 
he added from time to lime. 


New Potash Deposits in Chile 

D iscovery near Antofagasta, Chile, 
of what are claimed to be inexhaustive 
deposits of potassium chloride, has been 
reported to the Depaitment of Commerce 
The deposit is said to cover practically the 
entire bod of a dried-up lake. An area 
measuring 25 by 75 kilometers lias been 
staked out by interested parties, wliitli 
comprises less than one third of the area 
of the lake. The economic marketing of 
potash from the desert region of the new 
discover), which now lacks transportation 
fadlities, will necessitate construction of 
a railroad.--^. E. H, 

The Aerodynamics of Flyinp; 
Fish 

T he flying fish 18 known to the erudite 
as the Exocoetus spiloptcrus. Found in 
tropical or siib-tropical regions, it weighs 
about a pound, is roughly 18 inches in 


length and with a span of two feet has a 
wing loading of about two pounds per 
square foot. The flying fish is far too heavy 
for the size of its muscles to be able to 
achieve the flapping flight of a bird and 
it is difficult to see how it can soar by 
making use of air currents. Yet both of 



Above: Top view of the ^flight 
equipment** of a flying fish. Right, 
a: Flying fish, side view, in the act 
of taking off or ending a flight, 
and b, gliding and losing speed 

these explanations of the flight of the flying 
(ish have been advanced. 

C. H. Latimcr-Needham, an aeronautical 
engineer, who has made a hobby of bird 
and insect flight, advances a much more 
plausible explanation, writing in the Sail- 
plane. The fish attains its maximum water 
speed in the water and then emerges into 
the air facing the wind. It therefore has a 
speed relative to the air of possibly 50 
miles per hour. It then glides, just like 
an airplane, gradually losing speed, and 
simultaneously bringing down its tail, in- 
creasing the angle of inridenre, and com- 
pensating for loss of speed by increasing 
the lift coefficient of its pectoral fins or 
wings. Such is the knowledge of aerody- 
namics that Exocoetus spiloptcrus has at- 
tained that it can cover almost half a mile 
in the air under favorable conditions. 

Mr. Latimer- Needham philosophizes on 


the theory of evolution: “If we believe in 
evolution of life, and it is difficult to do 
otherwise, it is a simple matter to imagine 
the commencement of fish flight. For in- 
stance, if a fish were to leap out of the 
water, perhaps in an attempt to escape some 
approaching danger, and found itself facing 
into a fairly strong wind, then, by simply 
extending its fins, some measure of support 
would immediately be felt, due to the 
relative velocity of the moving air. It 



would not be long before the value of such 
a strategical move was realized by the fish 
and continued practice for eluding their 
enemi(*8 would result in improvement of 
the technique till the present state had 
been reached.** — A. K. 


More Light on Synthetic Rubber 

S INCE the announcement of the perfec- 
tion of a process for making synthetic 
rubber, i liemists of the duPont Company 
have learned a great deal about this prod- 
uct which has been named OiiPrene. They 
have found that some of its apparent dif- 
ferences from natural rubber are not dif- 
ferences at all, but are due to variations in 
the compounding of the finished i libber. 

“Since the days of Charles Goodyear,” 
say O. M. Hayden and E. H. Krismann, 
writing in Industrial and Engineering 
Chemistry, “there has been among rublier 
chemists a growing appreciation of the 
fact that almost every condition of service 
to which rubber may be subjected requires 
a different type of compound, if the best 
possible results are to be obtained. The 
most valuable lesson to he learned from the 
investigations reported here is that this is 
true of DuPrene to an even greater extent 
than of rubber. It would be easy for one, 
who had happened to immerse in sulfuric 
acid a DuPrene compound containing clay, 
to draw the conclusion tliat sulfuric acid 
causes DuPrene to swell and lose all of its 
strength and rubber-like characteristics; 
but, when we have all the facts before us, 
we see that it is the clay, not the DuPrene, 
that causes the trouble. Likewise, that very 
common and generally inoffensive rubber- 
compounding ingredient, barytes, is one 
of the w’orst materials that can be used in 
a DuPrene stock which is subjected in 
service to acetic acid, but the mere sub- 
stitution of clay for the barytes produces a 
stock that is many times more resistant. 

“The art of DuPrene compounding is 
still youkg. In the short time that has 
elapsed since the invention of DuPrene it 



p- 


CSouftisr CftisrDllltr Trtrtor Co. 

At aitportiy it is often necessary to removt engines from planes and move them 
to tha repair or maintenanca shop. Theta motors are often large, heavy, and un* 
wiaidy and proper handling is somewhat of a problem. One sedution is thownt 
A 650-horsepower engine is being handled by e tractor with portable crane 
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has been discovered that DuPrene can be 
compounded so as to make it more resistant 
than rubber to practically all chemicals. 
There is every reas4)n to Indieve that further 
experience will teath how to impart even 
greater oil, solvent, and chemical resistance 
to this unique synthetic rubber.” A, K. H. 


Floodlighted Soap Bubbles 

L ight, winch has been used in many 
i novel ways for display purposes, con- 
tinues to lend its enchantment at night for 
decorative adaptations. The latest innova- 
tion is the colored floodlighting of a large 
number of gas- formed soap bubbles as they 
float up and off through the air. 

The arrangement consisted of ten cans 
about 2 feet deep by 18 inches in diameter 



Part of the equipment for pro- 
ducing quantities of soap bubbles 


placed in a group in the center of a tennis 
court. A solution of water, soap, and glycer 
ine was placed in the bottom of each can to 
a depth of approximately Wi inches. Ex- 
periments showed that castile soap produced 
the most colorful bubbles, although ordinary 
soap worked satisfactorily, and that the 
glycerine strengthened the soap film and 
made the bubbles last longer. It was also 
found that belter bubbles could be blown 
in a shallow rather than in a deep solution. 

Submerged in the water in each can was 
a Icnglli of half-inch rubber tubing to the 
end of which a weight was tied to keep the 
lube under water. These tubes were all con- 
nected to an iron manifold having ten out- 
lets, the manifold, in turn, being connected 
by a rubl>er hose to the gas supply which, 
in this case, consisted of compressed hydro- 
gen gas in tanks. This supply was used as 
a matter of convenience because of the lack 
of sufficient city illuminating gas where the 
display was held. When available, city il- 
luminating gas is belter for three reasons: 
First, it is less expensive than hyilrogen; 
second, it is less explosive; and third, it 
has less buoyancy so that the bubbles do 
not rise so rapidly through the air, but 
rather float around in a more leisurely 
manner, thus making a better display. 

Placed on the ground around the cans 
were three groups of small floodlights 
equipped with colored cover glasses and 
100-watt lamps. These three groups of 
lights were pointed directly upward so 
that they illuminated the bubbles up to a 
height of 20 or 25 feet in the air at which 
height they were picked up by the beams 
of the more powerful floodlights. 

The more powerful units consisted of 
colored floodlight projectors located at each 
end of the tennis court. Each projector was 
equipped with a cover glass and a 500- 
watt concentrated-filament floodlight lamp, 

Clare shields made of strips of Bristol 
board were placed in front of the pro- 
jectors to keep stray light out of the eyes 


of the audience. There was also a screen 
about 10 feet by 6 feet placed on the wind- 
ward side of the cans. This allowed large 
masses of bubbles to form on top of the 
cans before the wind broke them oil and 
took them floating away. 

An interesting variation was made by 
connecting some of the hoses to ordinary 
ring-type lawn sprinklers having many 
small holes in them. This resulted in the 
forming of large masses of suds rather 
than the larger iridescent bubbles. As these 
denser masses of small bubbles floated off 
through the light they scintillated and 
sparkled like diamonds. 

Owing to the explosive nature of the 
gas, displays of this sort should be handled 
with as much precaution as would be used 
with fireworks displays. In this case, as a 
necessary precaution against possible mis- 
hap, the entire tennis court was enclosed 
with wire netting. 

A very good mixture for making bubbles 
can be obtained by using a 10 percent 
castile-soap solution (by volume) with 
about 10 percent glycerine (by volume). 
The 10 percent soap solution is made by 
boiling castile soap in water until the 
solution becomes completely saturated, then 
using one part of this solution to nine 
parts of clear water. It was found that 50 
cubic centimeters of glycerine added to 
1000 cubic centimeters of the 10 percent 
soap solution produced bubbles two to 
tliree inches in diameter which lasted 
longer than was the case when no glycerine 
was added. One hundred cubic centimeters 
of glycerine made the bubbles last from 
three to four minutes. Increasing the 
amount of glycerine to 300 cubic centi- 
meters increased the strength of the bub- 
bles to such an extent that groups of them 
could be picked up by hand without their 
breaking. The most satisfactory solution 
was found to be one part of the saturated 
solution of castile soap, nine parts of wa- 
ter, and one part of glycerine . — Genertd 
Electric Review, 


110 Volts A.C* for Automobiles 

T aking no drain from the auto battery 
and having no brushes, collector rings, 
commutator, or wire-wound armature to 
require service, a new device furnishes 
110 volts alternating current in automo- 


biles, trucka. buses, airplanea, motor boats, 
taxicabs, fire trucks, and other motor ve- 
hicles. It may also be used as an A.C. 
power supply for stationary installations 
to operate from gasoline engines and D.C. 
motors. 

The Autonator, as the device is called, 
furnishes a satisfactory and economical 
source of portable alternating current for 



Alio volt generator for automobiles 


operating A.C. radio sets, portable sound 
trucks and public address systems, neon 
signs, searchlights, and a multitude of other 
electrical appliances. It is easily and quick- 
ly installed to operate from the fan belt of 
any motor vehicle, or by direct coupling to 
a stationary engine. Provision is made for 
regulation of voltage at all speeds. The 
generator is available in six sizes -50, 100, 
150, 250, 350, and 450 watts. 


Why Anemia? 

D ifferent types of anemia result 
when the red corpuscles of the blood 
stop developing at any one of their seven 
stages of growth in the bone marrow, ac- 
cording to Dr. Raphael Isaacs, assistant 
director of the Simpson Memorial Institute 
for Medical Research, University of Michi- 
gan. 

Using new methods worked out at the 
Institute for observing how the red blood 
corpuscles grow in the marrow of the bones 
of the body. Dr. Isaacs found that there 
are seven distinct stages before the red 
corpuscles are sent out fully developed to 
serve as carriers of oxygen from the lungs 
to all the tissues of the body. If develop- 
ment stops at any phase, the red corpuscles 



The floodlighted soap bubble equipment set up, with bubbles floatbig awey 



JANUARY • 1934 


SCIENTIFIC AMERICAN 


39 



Camera and magniscope for photographing rivet hole crackt 


are retained in the marrow, resulting in a 
shortage of oxygen carriers. 

If stoppage of development occurs at the 
first stage, little in the way of treatment 
is known as yet. With too few and imma- 
ture corpuscles in the blood stream, the 
tissues are starved for the oxygen needed 
for the complex chemical processes of life. 
Second stage growth stoppage happens in 
the disease called pernicious anemia, caused 
indirectly by the failure of the stomach 
to manufacture certain secretions needed 
tc stimulate the bone marrow to doing a 
complete job of corpuscle making. In this 
case liver or hog stomach extracts will 
remedy the condition. 

Various other less serious anemias, called 
“secondary,** because they may follow or 
accompany any unhealthy condition of the 
body which is reflected in temporary dis- 
turbances in the functioning of the bum* 
marrow, may occur when red corpiiarh* 
development stops at any of the seven 
stages. A secondary anemia may appear 
even with growth stoppage at an early 
stale, if the cause of the marrow upset is 
due to some temporary cause, lalher than 
the permanent secretion deficiency found iii 
pernicious anemia. The secondary anemia^ 
of the later stages are conirullahle by iron 
preparations. Dr Isaacs stated. 

SIow-Motion Movies Reveal 
Machine Defects 

W HEN, as often happens, a machine 
designed and built on apparently 
sound and proved principles just doesn’t 
operate correctly, what can he done to de- 
termine the cause of failure? In such cases, 
design experts are now having recourse to 
the motion picture. They set the machine 
in motion and take “slow” movies of it as 
it operates. These movies reveal the be- 
havior of mechanisms moving loo rapidly 
for satisfactory observation by the human 
eye, and many baffling machine problems 
have been solved in this manner. 

Says R. Fawn Mitchell, manager of the 
technical department of the Bell & Howell 
Company: “One of the first instances of 
securing increased efficiency in machine 
design by means of motion pictures had 
to do with a high-speed addressing machine 
which jammed in the envelope in-feed. A 
micromotion outfit was arranged to lake 


a el<»se-iip of the feeding mechanism with 
the feeding pawl painted white to facili- 
tate following its motion. Motion pictures 
taken at 4000 frames per minute disclosed 
that the feeding pawl vibrated at one time 
and not at another. Each time the pawl 
vibrated it failed to feed an envelope. Not 
only did the pictures show this effect, hut 
they registered the time by means of a high- 
speed slop watch so tliat at least a reason- 
able approximation of the duration of the 
oseiliation could he obtained. With this in- 
formation the designers were able to effert 
impro\ements immediately.” 

Photographing Rivet Hole 
CraekH 

S EVERAL years ago the Hartford Steam 
Boiler Inspection and Insurance Com- 
pany developed what is now known as the 
Hartford rivet hole magniscope, a sort of 
magnifying periscope which was described 
in our columns. This instrument has been 
found extremely useful in examining the 
walls of rivet holes for the microscopic in- 
dications of embrittlement in its early 
stages. However, adeptness in focusing the 
magniscope and in holding it steady while 
looking through it can be gained only 
through much practice. In some cases the 
expert inspector has had difficulty in show- 
ing to plant engineers and officials the 
fissures which, to his experienced eye, were 
clearly visible. 

Recently the company’s engineers carried 


the development of the magniscope a step 
further, according to The Locomotive, by 
attaching a camera to it. The combined 
magniscope and camera are clamped into 
place with the “periscope” section extend- 
ing into the rivet hole, the camera is fo- 
c used, and a photomicrograph made of the 
mde wall of the hole. After as many pho- 
tographs as arc necessary have been made 
of u rivet hole, the expert may then show 
lo plant engitiei'rs incontrovertible evidence 
of any faults or fissures in the steel. 

Caustic distress, or fissures caused by 
disintegration of the binder between steel 
crystals, is like cancer in its insidious and 
dangerous growth. If delected in time, how- 
ever, it may he remeilied by simply ream- 
ing out the affected rivet holes and driving 
over-size rivets, thus preventing retirement 
of the boiler. 


The Newer Anesthetic 

E thylene, winch has met much oppo- 
sition to Its use as an anesthetic* seems 
now lo be coming into its own. One of its 
discoverers. Professor Arno B. Luckhardt 
of the University of Chicago, speaking at 
the recent Congress of Anesthetists, pointed 
out how its value was now being recog- 
nized by both medical scientist and pa- 
tients. 

A recent survey of 534 anesthetists 
showed that 220 of them were using ethy- 
lene, and with no explosions recorded. The 
danger of this anesthetic because of liability 
to explosion was one of the drawbacks that 
made it unpopular with surgeons and 
anesthetists. However, Prof. Luckhardt 
quoted statistics showing that there was but 
one death from it in 332,721 cases. — Sci- 
ence Service, 


Indium 

I NDIUM, named liecause of the brilliant 
blue lines in its spectrum, is now avail- 
able to the world in commercial quantities. 
Until quite recently, it was a scientific 
curiosity in which no one was greatly In- 
terested liecduse no one knew of any par- 
ticular use for it in industry or the arts. 

As W. S. Murray points out, in Industrial 
and Engineering Chemistry, element 49 was 
discovered in 1863 by two German chem- 
ists, Reich and Richter, and named “in- 
dium** by them. Its isolation was probably 
made early in its history, hut the begin- 
ning of its commercial development was 
left until a few years ago. 

Indium plate as it comes from the bath 



Slow<«iotioA movies being taken for studying defects in mechtnes 
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Front view, with doors open, of new rail-car train, showing gasoline engines 


is soft, uniform, and gray. It can he easily 
diffused into the base metal and thereby 
hardened. This procedure both hardens and 
stabiliKCH the surface so treated, that is, the 
surface becomes resistant to oxidation and 
tarnish. 

Little has been done with indium out- 
side the field of plating and alloying. How- 
ever, with a valence of 3, the metal invites 
the production of many salts and com- 
pounds. Since commercial amounts are 
now available, this element will soon be 
very much better known to the commercial 
world. — A. E. B. 

Another Rail-Car Train 

A new two-car train represents the ad- 
vancement made after two years of 
intensive development on the part of the 
Budd Company in the application of its 
“Shotwcld” stainless steel construction to 
rail cars. For the first time it incorporates 


throughout the roof and sides of both cars. 

The top speed is lictter than 75 miles 
per hour, acceleration approximately two 
and one half miles per hour per second. 
With this performance and 480 horsepower 
available the tram can run some 50 per- 
cent faster, and for about half the operating 
cost of the steam train it will replace in 
500 miles daily service on the Texas and 
Pacific Railway. 

Prevciiling Infantile Paralysis 

I NFANTILE paralysis attacks children 
more often than grown-ups because, for 
one thing, children do not have as good 
“breathing hygiene” as their elders, accord- 
ing to Dr. W. Lloyd Aycock of Harvard 
Medical School. 

This dreaded scourge of childhood is 
spread by direct contact, like measles and 
diphtheria, in Dr. Aycock’s opinion. His 
researches on it, which have been carried 


on for the past 17 years, lead him to be- 
lieve that some individuals among both 
children and adults who are more sus- 
ceptible gel it and others do not. Children 
who lick each other’s lollypops, swap 
whistles, and borrow handkerchiefs run a 
much greater risk of picking up the virus 
that causes the disease than grown-ups who 
have learned to be more fastidious about 
personal belongings. The same question of 
breathing hygiene is responsible for the 
greater frequency of measles and diphtheria 
in childhood, he said . — Science Service. 

Rapid Aging of Liquors 

S O many inventors are coming forward 
with processes for the rapid aging of 
whiskey, brandy, and rum that a large dis- 
tilling company is said to have set aside an 
entire floor of its office building for inter- 
viewing applicants who expect the use of 
their methods to revolutionize the industry. 
The current number of a luxurious maga- 
zine pictures the appaiatus with which one 
company proposes to make 24-hour-aged 
whiskey, and describes the 2,000,0(X) dol- 
lars “educational” campaign which is con- 
templated in introducing the article to the 
public. The idea of rapid aging is by no 
means new, however, for a 12-hour process 
for aging whiskey then in use was de- 
scribed in a Government report of over 40 
years ago. 

Apparently, two principal reactions take 
place in aging distilled liquors: extraction 
of flavor and color from oak barrels, and 
chemical combination of some of the alcohol 
with the acids extracted from the wood, to 
make “bouquet.” There is probably no re- 
duction of fusel oil on aging, in spite of 
popular impression to the contrary. In 
America, the barrels used are charred on 
the inside, whereas in Europe they are not. 
This charred wood gives strong color and 
imparts the distinctly “American” character 
to the flavor. The smokiness of Scotch 
whiskey is imparted in a different way: by 
drying the malt used in the smoke of fires 
containing smouldering peat. 

Wines are aged in wood or glass, for 
clarification, and for improvement of the 
liouquet or aroma. The improvement of 


the economical advantages of light weight, 
high speed, safety, riding comfort and air- 
conditioning, even exceeding in these re- 
spects the most luxuriously appointed steam 
trains. 

The two units constitute a train of great 
flexibility. The leading motor car is on 
two four-wheeled steel-tired power trucks, 
whereas the trailer, with provision for 76 
passengers, is on two eight-wheeled pneu- 
matic-tired trucks. The forward car contains 
the power plant, consisting of two 240 
horsepower 12-cylinder gasoline engines 
with electric drive, 15-foot railway post- 
office compartment, and ample baggage 
space. All of the air-conditioning and re- 
frigerating apparatus is also in this forward 
car, which leaves the passenger trailer free 
of any moving mechanism whatsoever and 
thus provides the utmost in easy riding 
and silent operation. 

Both cars are constructed entirely of 
**Shotweld” stainles'4 steel and make a 
striking appearance in their natural bright 
finish, whim requires no painting and but 
little cleaning maintenance. More beat rays 
are reflected and those absorbed are di- 
verted by the use of insulating material 
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Scientific American’s 

Amateur Telescope Making 


O NCE more revised and greatly enlarged — ^more than 50 
percent larger than the previous edition. Many new con- 
tributions, new notes, new illustrations. A mine of practical, 
definite, concrete, working instructions and information-— « 
real shop hook. From it thousands of SCIENTIFIC AmERK'AN 
readers have already made their own astronomical telescopes 
— real instruments, not toys. By doing all of the construction- 
al work — making the mounting, grinding and polishing the 
concave glass mirror disk and silvering it— the amateur may 
create his own telescope. A six-inch diameter ( beginner ^s 
sisEe) magnifies 50 to 200 diameters. Will read a watch at a 
mile and reveal many wonders of the heavens. Cost about 
1125; value about $250. The constructional work is real /un. 
No special tools required— just your two hands. 

^^Amateur Telescope Making^^ clearly explains each step 
in the fascinating work with glass, whether for reflecting or 
refracting type of telescope. Lists of dealers in put-up sets of 
materials, with actual addresses, are included. Do this work 
in your home at odd moments. 


To PRESENT Owners of “Amateur Telescope Making’ 


T HK new eilition contains what wa<» in 
the old, plus the following: A new ten- 
chapter part entitled “ContributionR by Ad- 
vanced Amateurs/’ which contains the Hin- 
dle monograph (Cassegrainian and Grego- 
rian), and chapters on flotation systems for 
larger sized inirrors ; flat making ; solar 
spectroscope making; celestial photogra- 
phy; accuracy in paraliolizing; new Ron- 
chi test (clearly explained) ; new test for 
Gregorians; simple clock drive. In Part 
IX, Dr. Hale’ii instructions for making a 
solar hbaervatory (spectruheliograph) have 
been included. The Miscellany has been 
greatly extended by notes both short and 
long, based on actual difficulties reported 
by workers— especially on lap making and 
silvering. The new detailed instructions and 
digest of scattered literature on silvering 


represent an attempt to cover all of the 
fine details of the process and anticipate 
all of the pitfalls, and are the longest ever 
published anywhere. Other notes cover: the 
diffraction ring tests (lung); slit test; test 
for strain (polarized light ) ; new strokes in 
grinding, whipping pits; Ilindle’s meth- 
od of testing at zonal foci; calculating size 
of diagonal; conic sections; binocular tele- 
scopes; turret telescopes; eyepieces; find- 
ers — these are only a few. Many new 
drawings by Porter, and selected photo- 
graphs of telescopes already made, arc 
included. Errata in earlier editions cor- 
rected. New book lists, new materials 
list, new directory, 496 pages, but the 
price remains the same three dollars. Keep 
up with the advances in the art — Possess 
this new edition! 


AMATEUR TELESCOPE MAKING’ 


ScuBNTiFic American 


Poatfuiid $3*00 ($3.35 Foreign) 


24 West 40th Street 


New York, N. Y. 
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aroma is due in no small part to the com- 
bination of acids and alcohol (esterifica- 
tion) to make highly fragrant esters. Cider, 
even the so-called sweet cider, is procesbed 
over a period of time, to develop the flavor. 
Beer, ale, and other brewed drinks munt l>e 
aged to complete the slow second part of 
the fermentation, as well as to smooth the 
flavor. 

Knowledge of the changes taking place 
in materials with age is increasing rapidly. 
In particular, new reactions are available 
now that were unknown prior to the pro- 
hibition era. Many of these reactions are 
directed toward offsetting bad effecls of 
aging, although progress in securing bene- 
fits from aging is, as these recent develop- 
ments show, attaining increasing signifi- 
cance. - Industrial Bulletin of Arthur D. 
Little, Inc. 


Wheel8-On-Air Rail-Car Truck 

A new four-wheel narrow-gage rail-car 
truck embodies a number of novel 
features. The truck frame forms a founda- 
tion for the brake rigging and gear. The 
weight of the car is carried on four out- 



Ona of four wheels of a rail-car 
truck using large pneumatic tires 


aide leaf springs which, through bolsters, 
transmit the load to the king pin. The load 
is transmitted to the main frame to both 
equalizers through a cross-member which 
has a circular sliding fit in both equalizers. 
Both equalizers transmit the load to the 
center or driving axles which are supported 
by pneumatic tires. 

In case of a deflated tire the driving or 
pneumatic tired axle drops five eighths to 
three quarters of an inch until the truck 
frame rests upon the guiding axle, thereby 
passing the load away from the pneumatic 
tires to the steel axles and wheels. The car 
therefore can continue its operation and 
the tire can be changed at a terminal point. 

Due to the combined use of pneumatic 
tires and Bexilde running gear a marked 
improvement in riding qualities is assured. 
The shock absorbing features of the pneu- 
matic tires make possible a lighter con- 
struct ioU of the car as well as the truck 
itseH» The pneumatic tires not only absorb 
tim vertical shocks but the lateral shocks 


as well. This truck is intended for use on 
narrow gage railroads but similar trucks 
have been designed for use on standard 
gage steam railroads, rapid transit lines, 
and intcrurban railroads. 

Thallium Improves Photographic 
FUm 

C OMPOUNDS of thallium are likely to 
find some use in photography, accord- 
ing to Chemical Markets^ for it has been 
found that thallium halide made into an 
emulsion with silver halide has an impor- 
tant effect upon the properties of the emul- 
sion. In the case of silver iodide the pres- 
ence of thallium iodide strongly increases 
the general sensitivity and the chromatie 
sensitivity. — A. E. B. 


Monel Metal in Welding 

W HEN cast iron is welded with a steel 
or iron electrode the weld is ex- 
tremely hard and iion-machinable, and the 
surface can only be finished by grinding. 
For this reason Monel metal electrodes 
have lieen introduced and their use is now 
being extended, experience having shown 
that, with proper welding apparatus, they 
give a surface capable of being machined 
as readily as the parent metal. The Monel 
metal rods supplied for the metallic arc 
welding of cast iron are coated with a 
special flux, which protects the weld metal 
from oxidation and fluxes off any oxides 
which may be formed. Monel metal wire 
is supplied for oxy-acelylene welding and 
refined powdered borax is used as a flux, 
—zf. E. B. 


Pipe ‘‘Caravan” 

C AMELS cross the desert in Trans-Jor- 
dan near the Mediterranean as they 
did 3000 years ago. Now a new form of 
transportation comes in competition with 
them — a pipe line which will transport oil 
hundreds of miles from the kingdom of 
Iraq to ports iii Palestine and Syria. 

This new 12-iiich pipe line, 1130 miles in 
length, taps the rich oil fields near the 
Tigris and Euphrates Rivers, where petro- 
leum was first used by man. 


This pipe line is one of the world’s long- 
est and is being built at an estimated cost 
of 50,000,000 dollars. Many American weld- 
ing operators, as well as American prod- 
ucts, are employed on the project. Welding 
is being done by the shielded arc process 
using equipment manufactured by The 
Lincoln EK-ctric Company. 



For setting in place the drums of 
marble columns* a new combination 
hoist and scaffold has been devel- 
oped. The scaffold is lifted with the 
stone when the latter is raised into 
place. Thus, when the marble is 
lowered to position, the frame on 
which men work is within easy 
reach of the joint. This saves con- 
structing a scaffold for each column 


Some Fun for the Mathematically 
Minded 

M r. CHURCHILL EISENHART of 
Princeton University, contributing 
editor, in a recent letter mentioned the 
following mathematical “stunts”: 

During the past year many of the readers 
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of this magazine have, no doubt, attended 
the Century of Progress Exposition at Chi- 
cago. While passing the mathematical 
demonstrations some, perhaps, stopped to 
look with wonder at the method of deter- 
mining TT, defined as the ratio of the cir- 
cumference of a circle to its diameter, by 
a method analogous to throwing matches of 
length / on a floor where the cracks be- 
tween the boards represent parallel lines d 
units apart. In which rase, if / is less than 
d and the experiment be repeated a great 
number of timi's (say several hundred), tt 
may be calculated approximately from the 
relation 

Tf — 2/ ^ total iiumtifr o f throws 

(/ iiuinlKir of cHHes in v^hieli 

matches cioss a crn(k 

This result was originally stated by Buf- 
fon in 1801. Since that time many persons 
have performed the experiment and, in 
1901, a century later, l.arzerini made .3408 
trials and obtained the value 3.1415929. an 
error of only 0.(X)00(X)3. 

There is another interesting experiment 
that may he performed at home with two 
ordinary packs of cards, and it depends 
on a theorem given by De Montmort in the 
early 18th Century. As the more advanced 
reader knows, there is a number e which 
is used as the base of Napierian or Natural 
logarithms. (Briggs or Common logarithms 
use 10 as u base.) This number e 
(=2.71828) has been chosen, since log- 
arithms to this base can he dealt with more 
easily in the calculus. This e can he cal- 
culated approximately with two decks of 
cards as follows: 

Thoroughly shuffle two decks and place 
them face down on a table, and about one 
foot apart. Take the top card from each 
deck and place it face up between the two 
decks, noting the card in each case. Con- 
tinue until two identical cards appear at 
the same lime. If this experiment be re- 1 
pcated a great numlier of times, and a ' 
record kept of the number of times that no 
coincidence occurred (/.c.; entire pack 
turned up without success), e may he found 
approximately from the following relation: 

t otal cas es 

rases where no coincidence occurred 

Hence we are able to understand the 
traditional professor who found it easy to 
conceive of a race of beings whose funda- 
mental processes of arithmetic and algebra 
were different from those which appear to 
118 so evident, hut utterly impossible to 
conceive of a universe in which e and tt 
didn’t come popping up somewhere. 

The advanced reader will find the mathe- 
matical analysis of these problems in works 
on Probability, such as J. L. Coolidge. “An 
Introduction to Mathematical Probability.*' 


Vitamins in Pasteurized Milk 

O ccasional statements that pasteur- 
iiation of milk destroys some of the 
vitamina in our most nearly perfect food are 
erroneous, according to Dr« James A. Tobey, 
wilting on this subject in the Didry W arid, ^ 
Milk is unique a food, says Dr. Tobey, 
because it contains all six of the known 
vitamins and is an exceptionidly good 
sodi^ o£ two of them, the growth^ptOtnot* 
ing iritamins A and G. 

Of, these six vitamins only one, vitamin 
C, is relatively unstable to heat, and even 
this is not destroyed by pasteurization but 
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m adtf cArdboard mat approadnuitdly 
on« eighth inch thick. A piece of 
plete or window gleii ii obteined of 
the tame tiie at the mat and the ed- 
juttable frame it then opened and 
the mat and glett interted in the 
channelt provided. (See below.) The 
frame it then doted (left) end lock- 
ed in piece by a timple cam in the 
rear chennel. That it all there it to 
it. Picture and glatt are held firmly 


Adjuttable picture framet that may 
be fitted in a few tecondt to picturet 
within a wide range of tizet are now 
available. These framet may be hung 
on any nail, or may be provided with 
an eatel rod. Back and front viewt of 
one of thete framet being applied 
ore shown above and at the right. 
The procedure it at follows: The 
print or photograph it mounted on 

(ConitnueJ at right ahoye) 




it merely reduced in amount. The extent of 
its reduction depends upon such factors as 
oxidation and catalytic action due to poor 
condition of the metals used in patteuriz- 
ing machinery. Ifiidcr modern conditions 
the diminution seldom exceeds 30 percent 
and may be lest. A slight loss in vitamin B 
may also occur. 

Dr. Tobey points out, however, that milk 
is not depended upon as the main dietary 
source of either of these vitamins, which 
are obtained chiefly from citrus fruits and 
certain vegetables in the case of vitamin 
Cf and from whole grain cereals, yeast, and 
certain vegetables in the rase of vitamin B. 
These slight losses are, therefore, of no 
practical significance from the standpoint 
of human nutrition. 

Pasteurized milk is as valuable a food 
as the best grades of raw milk, according 
to Dr. Tobey, and has the great advantage 
of safety, since pasteurization destroys all 
dangerous bacteria which might be in milk 
and thus puts the final seal of safety on 
an already clean milk supply. 


Welded Joints X Rayed 

W HAT appears to be a large-sized edi- 
tion of an old-fashioned talking ma- 
chine is actually one of industry's most 
modem tools — the completely shock-proof 
X-ray apparatus which is being used to 
examine more than 75 miles of welded 
steel seams in the penstocks of Boulder 
Dam. Built by the General Electric X-Ray 
Corporation, the equipment is rated at 
300,000 volla and will **look through” four 
inches of steel. The ^megaphone” prevents 
the spread of the X rays. 


Chromium Plate Given Clean 
Health Bill 

T he gleaming chromium plate which 
haa b^ coming rapidly into favor for 
dishes, eating utensils, and all sorts of res- 
taurant fixtures, bos b^n given a clean bill 
of health at a perfectly harmless substance 


to come in contact with human foods, set- 
ting at rest any rumors such as the un- 
founded ones which hampered the use of 
aluminum utensils when that metal first 
became popular years ago. 

The very thing that makes chromium 
plate good-looking and easy to clean, its 
untamishability, is the reason why it can- 
not be harmful as a food container. Tarnish 
means that a metal is being affected by 
chemicals in the air or in a liquid. To all 
chemicals found in foods or drinking water, 
chromium turns a smooth and unaffected 
cheek. Sulfur, in the air or in food, is the 
bane of some metals, but chromium resists 
it perfectly, report Richard Schneidewind, 
Research Engineer for the University of 
Michigan Department of Engineering Re- 
search, and Dr. Willis S. Peck, of the Uni- 
versity Hospital, 

Hydrochloric acid is the only thing which 
will attack chromium in any noticeable de- 
gree. .Soap and washing alkalis, and natural 
food acids, even in the beat of cooking, 
produce next to no effect on it. Water in 
which a large chromium-plated sample had 
been immersed for a month was found to 


have dissolved only five thousandths of a 
part in a million parts of water. Thla is 
much less than most metals would lose, and 
far below any concentration which could 
conceivably be considered harmful, they 
state. To supplement their findings, the in- 
vestigators polled municipal health officers 
in all parts of the country and found that 
none had ever had any reason to blame 
chromium for ill effects. 


Heating and Cooling with Hypo 

H ypo, says chemistry and You, makes 
a good hot water buttle. A bottle 
filled with melted hypo is corked until you 
want heat. Take out the cork, rub your 
finger on the neck, cork again, and heat 
develops through crystallization. To renew 
the bottle, put it in hot water until the 
hypo is re-melted. 

In reverse, this process gives a good re- 
frigerant. Put a couple of handfuls of 
hypo in a bucket of water, when camping, 
place your ginger ale in the bucket, uml 
it will be made nice and cold — a use dis- 
covered by Hollywood laboratory men. 

Hypo is also used in bleaching paper 
and cotton fabrics, to neutralize excess 
chlorine; in chrome leather tanning, to 
precipitate chromium; to preserve color 
and perfume in high-grade soaps; to re- 
move iodine stains from fabrics; and for 
killing a common fungus that often gets 
between people’s toes and causes itching. 

Lately, physicians have found that a 
solution of hypo injected in the blood is 
an antidote against cyanide poisoning 
similar to the famous methylene blue. So 
this widely useful product may soon be 
found in the first-aid kit. 


‘‘Finger-Printing’’ New Gun§ 

F ederal legislation requiring a triaf 
tiring of every gun before sale to the 
public so that a ballistic impression of its 
bullet will be on file in every city police 
department, is advocated by Dr. Wilbur B, 
Rayton of the Bausch and Lomb scientific 
bureau, as a method in aiding the swift 
tracking-down of perpetrators of major 
crimes in this country. 

"This method as applied to tracing the 
gun and its ownership is similar,” Dr. Ray- 
ton explained, “to the tracing of an indi- 
vidual through finger-print markings left 
at the scene of a crime. . . . Thus, by having 



X raying ivaUad joBilt on a penstock section for Boulder Dam 
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on Ble ballistic impressions of the bullet 
of every gun before its sale to the public, 
identification of another bullet from the 
same weapon used in commission of a 
crime would be readily available by em- 
ploying a comparison microscope test.** 

Selling Cars by Barter 

AN Indiana automobile dealer recently 
X jL accepted as part of the down payment 
on a new Continental Beacon a two-year-old 
heifer, 50 bushels of feed corn, 1 bushel of 
sweet potatoes, 10 geese, and 5 bushels of 
pop com. 

While farmer incomes in many cases 
have been renewed and improved so that 
monthly payments on the essential motor 
car can be made, not sufficient time has 
elapsed to enable the farmer to accumulate 
enough money to make the down payment. 

In this case a canny and energetic mer- 
chant overcame this obstacle and hedped to 
better trade conditions by accepting some 
of the farmer*6 assets in lieu of cash for the 
down payment. 

When Soulherners Go North . . . 

S outherners who migrate to the 

North are more susceptible than north- 
erners to arteriosclerosis, familiarly known 
as hardening of the arteries, in the opinion 
of Dr. Clarence A. Mills of the University 
of Cincinnati. Calling arteriosclerosis the 
“greatest of our degenerative diseases,’* Dr. 
Mills said that “these southern migrants 
die at a much earlier age from this cause 
than do native northerners and also earlier 
than their fellowmcn who remain at home 
in the South.” 

“The great influx of southerners, both 
white and colored, into the manufacturing 
cities of the North during the last 15 years 
has presented us some important health 
problems quite aside from those of sani- 
tation and personal hygiene,” he stated. 

“In the free clinics of Cincinnati, where 
thousands of these people are seen in stales 
of bodily and nervous exhaustion, it is evi- 
dent that a major problem in public health 
IS being presented. Not only are these 
migrants found more susceptible to acute 
respiratory diseases such as pneumonia, 
sinusitis and colds, but they also show fre- 
quent metabolic disturbances. Toxic goiter 
and diabetes seem to attack them even 
more than they do native northerners. Vari- 
ous types of asthenia [weakness] with ner- 
vous exhaustion are also particularly com- 
mon among them.”-- Science Service. 


• • • And Northerners Ck> South 

P ATIENTS suffering from inflammatory 
rheumatism and heart disease may be 
benefited by a tropical climate, it appears 
from a discussion of the advantages of 
cure resorts in the tropics presented by Drs. 
Louis Faugeres Bishop and Louis Faugeres 
Bishop, Jr^ of New York City, at a meet- 
ing of the American Society of Tropical 
Medicine. 

**We know that climate has a profound 
influence oo the lives of those who enjoy its 
advantages^ but one of the most striking 
facts in connection with climate is that it 
is not only the climate itself we look to for 
benefit, but eipiaUy important is change of 
climate at the Hght lime,” Dr. Bishop 
iPUa$9 turn to page 49) 


A clear, simple interesting key 
to modern chemistry and physics! 

INSIDE I 
THE ATOM I 

By John Longden-Dovios I 


The famous author of Man and 
His Universe here shows how a 
few fundamental lows serve as 
the basis for all modem physics 
and chemistry. The adventures in 
science through which he leads 
you are os exciting as a mystery 
story. 

Here you will learn why water 
boils and ice freezes, what light and 
sound are, what thunder Is, why the 
sea is salt and the sky blue, what 
makes the weather, why a stick 


looks bent in water, what happens 
when a drop splashes, how we meas- 
ure the weight of stars that arc bil- 
lions of miles away. 

Read this hook and you will 
share with famous scientists the 
thrill of exploration and discovery 
as X-ray, radium, helium and gam- 
ma rays make their first mysterious 
appearances. Read it and you will 
understand the miracles which na- 
ture works in our daily lives. Illus- 
trated. 12.00. 


At your bookstore or direct from the publishers 

HARPER A RROTHIRS, 49 I. 33rci St., NEW YORK CITY 


SCIENTIFIC AMERICAN 
BUILDING 

24*26 West 40th Street 

Opposite New York Public Library 

New York City 

1 OFFICES 

INDIVIDUAL FLOORS 

Available 

NORTH LIGHT • FRESH AIR * SUNSHINE 


The maximum in Transportation Facilities. The 
minimum in traffic congestion. The highest type of 
service and tenant occupancy. Rentals have been ad- 
justed to meet the requirements of today. 

Cross & Brown Company 

Agent 

270 Madison Avenue, N.Y.C. CAledonia 5-7000 




THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


AMATEUR fplescopr making activities 
jTjL continue unahaterl among our readers. 
Here, for example, is a summary of the 
activities of the Pittsburgh group of ama- 
teurs, sent in by Leo J. Scanlon, their local 
patron saint ami secretary-treasurer. Six- 
inch reflectors: Under construction, 64; 
completed, 34. Eight to nine-inch reflec- 
tors: Under construction, two; completed, 
six. Ten-inch reflectors: Under constriiction. 


the relation between quality and price in 
telescope making supplies. It stands to 
reason that, on the whole, price reflects 
quality. There may be partial exceptions 
to this — for example, sometimes when the 
dealer is his own manufacturer — hut there 
are probably few fields in which materials 
which look about alike, and can be de- 
scribed about alike without risk of im- 
prisonment, may vary so widely in real 



quality. There may be more qualities 
pertaining to a prism, for example, 
than its dimensions. Buyers seldom 
get something for nothing. 

H ere is an interesting tabulation 
made by Professor Landmark 
of Sweden, and taken from Journal 
of the British Astronomical Asso- 
ciation, The number of permanent 
observatories in each country: U.S.A. 
80, Germany 34, Italy 21, Great 
Britain and Ireland 26, France 14, 
Russia 14, Poland 10. The number 


new method of plating mirrors by evapora- 
tion in a vacuum that we have fished out 
the Astrophysical Journal for last June, 
which contained a five-page article on the 
technique, by Robley C. Williams and 
George E. Sabine of the Department of 
Physics at Cornell University (Ithaca, New 
York). The work requires a steel bed- 
plate, a glass bell-jar and a high-vacuum 
pumping system. The bed-plate used was 
22 inches square, but this depends upon 
the diameter of the mirror. Glass plugs 
containing tungsten leads must be sealed 
into holes in the plate. The metal to be 
evaporated and deposited is healed elec- 
trically by a filament and the mirror is 
placed about three inches distant from it. 
The bell-jar placed over the whole appa- 
ratus must have a very tight joint at the 
bfUtom where it meets the bed-plate. A 
vacuum of one thousandth of a millimeter 
of mertiiry is required, and this demands 
a better vacuum pump than most ama- 
teurs have available. 


A neat observatory built by John 
Bunyan, president of the Berthoud 
National Bank, Berthoud, Colora- 
do. Main room at rear, for a ten- 
inch Cassegrainian-— roof rolls off 
on Crack. The small room at nearer 
end houses a meridian telescope 

six; completed, four. Twelve-inch reflectors; 
Under construction, five; completed, four. 
Total under construction, 77; completed, 48. 

We showed this summary to Wally Ever- 
est, patron saint and president of the 
Pittsfield, Massachusetts, group (The Berk- 
shire Astronomical Association), who came 
right back at us with a tabulation showing 
20 telescopes completed, also nine un- 
mounted mirrors made, two lieing made and 
six ordered. Of these, 14 were of Pyrex and 
one of fused quart/. Everest goes on to 
demonstrate by abstruse mathematics that, 
since Pittsburgh's population is 600,000 and 
Pittsfield’s is only 50, (KX), each Pitts- 
burgher makes .000208 of a telescope and 
each Pitlsfielder .000740, or 3.55 lime* as 
many. Learning of this body blow, Scanlon 
retaliates in red ink that his listing did 
not count mirrors merely ordered and 
others as yet unmounted. 

Well, anyway, there's a lot of activity in 
Pittsburgh and in Pittsfield too. The Pitts- 
field group is made up entirely of employees 
of the General Electric Company. 

N OW comes Buffalo with a new group, 
the Amateur Telescope Makers of Buf- 
falo, with 15 charter members. Thaddeus 
Czernicjewski, 113 Franklin Street, Lacka- 
wanna, New York, is its chairman. 

Winston juengst of Todd Union, Uni- 
versity of Rochester, Rochester, New York, 
mentions the organization of an Astronomy 
Club in that city, which is doing meteor 
research and making telescopes as well. 

Here is a short bit of comment which 
we have had in our system for a long time 
and wanted to get rid of: Amateur tele- 
scope makers frequently inquire regarding 



Coating a 16-inch mirror requires 15 
minutes. Chromium or aluminum may be 
applied. The latter has excellent reflec- 
tivities — 90 percent in the yellow and 80 
percent in the violet. .Similar work has 
been done with magnesium, by Hiram W. 
Edwards of the University of California 
(Berkeley). Two years ago, Professor John 
Strong of the California Institute of Tech- 
nology (Pasadena) sent us a description of 
his method, and tried to work up a sim- 
plification for the amateur telescope maker, 
but he later stated that the high vacuum 
would offer loo great an obstacle for the 
amateur unless he had access to better 
than average laboratory equipment. It is 
believed that several amateurs so situated 
have experimented with this method, but 
the outline above is given mainly in order 
to show that it is probably out of the reach 
of the average worker. It is too complicated 
and too expensive. 


Abcfve and ai right: Observa- 
tory and 12-inch telescope built 
by K. F. Davison* professional 
photographer* Marshfield, Wise. 

of astronomers: U.S.A. 407, Russia 
182, Germany 16.5, France icio, Gre.at 
Britain 103, Japan 72. But Switzer- 
land, with over 9 astronomers per 
million, has the greatest percentage 
of astronomers (we recall that the 
same nation has the highest per- 
centage of inventors). Denmark has 
8. New Zealand, Australia, Austria 
and Esthonia rank high. England 
and the U.S.A. have less than 4 per 
million. The largest astronomical 
society is the Soci6t6 Astronomique 
de France (no figure given, but we 
think it is S(XX)) ; British Astronomi- 
cal Association, 2000. The societies 
in Kyoto and Budapest come next. 
There are over 3^ astronomical 
publications in the world. Most of 
these are of a very specialized nature. 

So many have inquired about the 
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A tix-inch Cassegrain by Alan R. 
Kirkham of Tacoma, with prism 


A STUNT for silvering, si-nl in by Lin- 
coln K. Davis of Campello Station, 
Brockton, Mass., is as follows: “Get a 
paper pic plate, preferably the kind made 
of heavy, coarse pulp, with a bottom <li- 
amcier about the same as that of the mirror 
to be silvered. Place the mirror in*'ide, and 
mark around it with a sharp pencil. Then 
(111 out the bottom on this line, or slightly 
inside, and the re**!!!! will be a collar which 
can be fitted around the mirror near the 
lop. A soaking with shellac, pitch, or 
paraffin makes it tight and acid-proof. A 
heavy rubber band immediately beneath it 
helps to locate it and makes the mirror 
easier to handle.” 

Frequent inquiries received indicate a 
desire on the part of many beginners to 
build up mirror disks from lamina of thin 
glass. There is a big gamble in this. Doliver 
S. White, 2d2 South Main Street, Mans- 
field, Massacluisetls, with Leon G. S. Wood, 
made an 8-inrh disk from four pieces of 
quarter-inch plate cemented with Rutland 
water glass. The mirror performed nicely 
but, in Mr. While’s language, “after using 
the telescope for some days we discovered 
that the mirror was losing its figure. Im- 
mediately we tested it and discovered that 
the curve had radically rhanged. The rurve 
was so distorted that wc fine ground it and 
figured it again. Again the mirror gave 
what to us seemed a perfect performance, 
repeating its former performance. Wc have 
found, however, that the mirror cannot be 
depended upon to keep its figure more 
than a few days at the most. In considera- 
tion of our experiences we would not ad- 
vise the use of this type of mirror, 

“If any of the readers of the Scientific 
American would like a more detailed ac- 
count of how we built a mirror that worked 
at no expense except for the chemicals used 
for the silvering process, wc shall be very 
glad to bear from them.*’ 

Mr. While did not reveal the nature of 
the latter mirror in his letter. 

We often hear of short cuts in polishing 
— mirrors polished in one or two hours, and 
so on. Here is what J. W. Fecker, the pro- 
fessional, has to say about this: “The ama- 
teurs and all the rest who have not already 
done so must depart from the belief that 
there Is a quick way to obtain an optical 
surface. An optical surface is nothing less 
than a work of art and there is no short 
cut to results,” No doubt some will regard 
this as a challenge, but , . « 


AMATEUR TELESCOPE MAKERS 

Wc ship materials anywhere at the lowest possible prices for first quality merchan- 
dise. Reflector Making kits include glass discs of proper thickness, eight grades of 
Abrasives, Polishing Materials and Simple In.stru( tions, sizes 4" to 12''. 

Eyepieces, including the famous Dall-m,idc Tolies and Kellner, Prisms; Rack and 
Pinion Eyepiece Holders, Finders, Cells, Compleie Mountings and parts, finished, 
rough cast or pipe fittings, Silvering and T.arqueiing, Hooks on Telescope making 
and amateur observing. Technical advice and mirror tests free of charge, our service 
is yours until your mirror is finished, Complete Equatorial and Portable Altazimuth 
Telescopes ready for use 

Send 6c in stamps for 24 P \GE FULLY ILLUSTRATLI) (\\TALOGUE 

TINSI.KV I.AROKATORIES 

3372 Adeline Street Berkeley, California 


MORE than a Distributing Station 
for Amateur Telescope Supplies 

I know your nerds and fill your ordrrs intelli- 
gently, from expert knowledge of the craft. 

For my cusioniers I answer personally hun- 
dreds of letters on special problems. This 
service is free. 

Let me help you to make a pcvwerful tele- 
scope. 

Write for rirculnr to 
JOHN M. PIERCE ll Harvard St,^ Springfield^ Fermonf 



We Have the Following Telescope Parts 
For Sale for Imtn^iate Delivery 

l’♦nta PrlMm. tJlh ftf Inrh . SI 75 

L«rg« Prism iQlal reflection »0 dcKrces, Imh |4 00 
(•'(numIiik BilJiHtahle eyc-plwc with c»o »n«l flelil 
tens . . $3 00 

Kreetiir Hrliromatlc ohjcrtlxc 7*4 Imh ua by 
1'4 Inch, two Una, braas tube $3 00 

ObjecMve H Inth achromallr Una. in tllttmeler $1 SO 


WEIL'S CURIOSITY SHOP 
20 Stuth 8«ccnd St. Pblladviphla. Pn. 


Amateur 

Telescope Making 

Albert <v. Inc\ils, Editor 

All the Infuiiimtlon \oii will nred nt tn 
griiiUtng, pollsliint; aiul HilwrluK nilr 
rfjrs H(iw to test and correct tlieiu How 
tn design and build a mounting, togottier 
wltli a t«'W rhaptera of more advanced 
vv<irk All In langiiiigp anyone can un- 
derstand $3.00 postpaid domestic 
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r-TELESCOPE MAKERS—, 


Here a tout opportunity to build that extra trlcscnpc 
at remarkably low coal 0" dlaca. 1" and IH" thUK. 
auarantced quality Cumplete set. Includtni 2 xlaxx 
dlara, ahraslvea. pitch, beexwax and rougo. for only ^5 

PRISMS GUARANTEED SATISFACTORY 
or Il/I8'’«*fl; I"— $1.75; l'/,"— $4 50; l<^4''— $6. 


RACK AND PINION EYEPIECE HOLD- 
ERS, Praaislon isadt. Standard .. ...... $7.50 

S mm Aabramatla Objtatlm. braaa eall. Inti. 2 
to maka flndar— 12.50; 82 mm (2 lansei)— $2 
r F.L. Ramadan ayaplaaa. aUndard iVa" dia. 82.50 

V*" F.L. S lana ayaslaaa aUnd. I 'A" dls Is.OO 

714X parlaaapa (aaat Gavarnmant $67.50)— 45.50 


Fraa Cat atop on Teleneopra, jlffcroacopea. Blnoeular$. etc 
With eomplate in§tr art lana for Tvlraeope making — loc. 


REFLECTING TELESCOPES 

QUidllv rtrtcitor at rcallv low prbea 2 llUka, 

iii(urHtcl> <ut and of prtipir ihiiknvxi, ('arhorundum 
ifsft "iiin Kini*iv it 10 I *4. lU'iigc ancIPItth 6", 
$:i 50. r 75 K". $*, .50. IH", $« -iO 00" Prlamx, 
S", fl i' t" fi 25 , 114 " n 75 Tcrrealrlal 6- 
Uiis TcIcHdtpf'H non adiromatit brM<<a bound tubes, 
15.\. $150, 22 \. $2 00 Postpaid .\n excellent 

H W GREENE 

529 Georaia Avenue Brooklyn. N. Y. 


Wm. NIogi-y & Sone, Ine. 

Fuunthd 1HH2 

Hlgbest grade vlHiinl ami photographic ro- 
fniitlng telescopes. Write for catalogue. 

Plainfielcl, N. J. 







RAMSUEN EYEPIECES 

Lrnsca miole from flnext optUal glasi 
Moiintlni(4 of pollrihcd brana 
A quality eyepiece 
0 D. 114" Each $4 00 

SILVERED DIAGONALS 

Um tn place of priams 
Front face ailvernd and lacquorad 
Diagonal for 6" Mirror $ .50 X 1%" 

•• R" " 7.5 IH" X 2** 

" “ in'* “ l.OO 2” X 2%" 

“ “ 12" “ 1 50 2V4" X 8" 

MIRRORS 


Silvered and Lacquered 
Braahear Procaaa 

6" to 8" $3..50 B" to 13" $5 00 
Write for circular of auppltea for Teleaeopo Makera 


PRECISION OPTICAL SUPPLY CO. 
991 B. 163rd Stront Nsw York Cky 


DONALD A. PATCH 

38 Croacant Stratt Spriaffidid* Vt. 






CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


The Editor will appreciate it if you will mention Scientific American when requesting any of these bulletins 


Suggestions for Pheasant Management 
in Southern Michigan, by Howard M. 
Wight, gives suggestions that are intended 
to guide farmers and other landowners who 
wish to increase the supply of pheasants 
and incidentally of other wild life. The cost 
of producing pheasants by the method de- 
scribed is only 47 cents per bird in com- 
parison with the usual artificial propaga- 
tion cost of from two dollars to three dol- 
lars a bird. Department of Conservation, 
Lansingt Michigan, — Gratis. 


Zinc describes many uses of that metal: 

for example, zinc die eastings and rolled 
zinc may be used for 53 parts of an auto- 
mobile. This pamphlet gives a good picture 
of the uses of zinc and its alloys. New 
Jersey Zinc Company. 160 Front St., New 
York City. — Gratis. 


Am Conditioning for Health, Comfort 
and Profit. Hot weather may be con- 
verted into a business asset by moving 
picture house owners, merchants, and res- 
taurant keepers. The uses of this compara- 
tively new addition to our modern life are 
fully described in this pamphlet. Westing- 
house Electric and Manufacturing Co., East 
Pittsburgh, Pa. — Gratis. 


Azimuth Dkterminaiion (Engineering Ex- 
periment Station, Bulletin No. 79), by 
E, F. Coddington, Professor of Geodetic 
Engineering, Ohio State University. This 
booklet represents an attempt to write a 
manual on azimuth which will eliminate 
the mystery usually associated with this 
subject. A chapter on astronomy has been 
included in order that the reader may 
familiarize himself with the concepts in- 
volved. The sun and Polaris are the natural 
objects most often used in the determina- 
tion of the true north. Ohio State Univer- 
sity, Columbus, Ohio. — 50 cents. 

Bakelite Review (October, 1933, Volume 
V. No. 3) describes Bakelite resinoid 
which is a material of a thousand uses; for 
example, it goes into pipe stems, umbrella 
handles, the handle of your percolator, the 
casing of your refrigerator, and the cabinet 
of your radio. Bakelite Corporation, 247 
Park Avenue, New York City. — Gratis. 


The Change from Manual to Dial Op- 
eration IN the Telepiionf. Industry 
(Bulletin of the Women's Bureau No. 110, 
U. S. Department of Labor) describes the 
eBfacts of a mechanical device on an indus- 
try. Practically the only operators laid off 
at the final cut-over were temporary work- 
ers engaged only for a few months. This 
is a notable example of the possibilities of 
Ipgg^view planning in cases of technologic 
Superintendent of Document, 
Washington^ D. C.— >5 cents (coin)., 


Water Power Equipment describes a new 
field (commencing in 1921) of a well 
established shipbuilding company. They 
have built turbines, butterfly valves, and 
trash-rakes for hydro-electric power plants, 
as well as other necessary equipment. The 
company maintains a well-appointed hy- 
draulic laboratory. The pamphlet is beau- 
tifully illustrated and naturally can be sent 
only to interested parties. Newport News 
Shipbuilding and Drydock Company, 90 
Broad St., New York City. — Gratis. 


Electric Melting with the Detroit 
Rocking Electric Furnace is a beauti- 
fully illustrated treatise on the modern 
trend in foundry practice. These furnaces 
are adapted to non-ferrous metals and al- 
loys as well as ferrous metals and their 
alloys. There is a detailed analysis of costs. 
Many of the illustrations are fine photomi- 
crographs. This book can only be sent to 
interested parties. Detroit Electric Furnace 
Company, Detroit, Michigan.— Gratis. 


Serving Industry's Needs is a souvenir 
hook for the Century of Progress and 
gives the multitudinous uses of the versatile 
link belt which Mr. William Dana Ewart 
conceived one Sunday morning some 60 
years ago. Link-Belt Company, 2680 Wool- 
worth Building. New York City.- -Gratis. 


A Forest of the Coal Ace (Geology 
Leaflet 14, Field Musefim), by B. E. 
Dahlgren, describes a most remarkable ex- 
hibit in the Museum, which has been re- 
cently opened to the public. In many cases 
actual surface markings were reproduced 
by making metal dies from which celluloid 
exhibition material was cut out to the extent 
required. Field Museum of Natural History, 
Chicago, Illinois. — 25 cents. 


The Scuffability of Shoes (October, 
1933 issue of Shoe Factory) is a reprint 
of an article by Carl H. Geister, Industrial 
Fellow, Mellon Institute. The tests were ex- 
ceptionally severe. A drum was used and 
the shoes are thrown almost two feet, crash- 
ing against the bottom of the drum twice 
every revolution. Mellon Institute of Indus- 
trial Research, Pittsburgh, Pa. — Gratis. 


Hazards op Over-Lubrication (Lubrica- 
tion, Vol. XIX, No. 10, October, 1933). 
This issue cites a factor in connection with 
industrial plant lubrication which is very 
often overlooked by the average operator; 
that is, the detrimental results of over-lubri- 
cation. The four serious consequences of 
over-luhncation are: waste, expense, danger 
to personnel, and the fire hazard. The Texas 
Company, 135 East 42nd Street, New York 
City. — Gratis, 



band from 15 to 200 meters. Through the use of a special broadcast coil» this 
same receiver can also be used to cover the standard broadcast band from 200 
to 550 meters. This set has plenty of power, giving loud speaker operation on 
many stations, and is sensitive and selective. Using comparatively few parts, 
it is easy to build and simple to operate. The circuit utilizes a 57 high gain 
r.f. amplifier pentode as a regenerative detector and the powerful new 2A5 
pentode as the power output tube. A small Horntnarlund midget condenser 
controls antenna capacity and makes an excellent vernier. Plug-in coils oft of 
the Alden four-prong type. Regeneration is controlled by means of an Bloctrod 
potentiometer which varies the voltage applied So the screen grid of the 57 tube. 
This tekm the set into and out of rogeneration with extrema smoothness. Addi- 
tional diagrams and views, complete list of parts, and other information re- 
garding this receiver may 1^ obtained from Allied Engineering Jnstiimie, Sniia 
542. 98 Park Place. New York. N. Y^IO cents. 
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THE SCIENTIFIC AMEMCAN 
DIGEST 

{Continued from page 45) 


pointed out. He suggested that a tropical 
climate should be available for physicians 
to order for their patients and that eventu- 
ally it may be possible to determine by 
experiment the climate best suited to each 
person. 

The absence of inflammatory rheumatism 
in the tropics, testified to by many ob- 
servers, prompted Dr. Bishop’s interest in 
the health advantages of a tropical climate. 
He thinks it should be tested for young 
people with progressive rheumatic heart 
disease and for elderly people with disease 
of the heart of the degenerative type. Many 
of the drawbacks of the tropics can be 
mitigated with modern air conditioning. 

“The climate of the tropics promotes all 
those things which are needed in heart 
disease,” said Dr. Bishop, ‘it promotes dis- 
taste for physical exercise. It is a notable 
fact that many heart patients who go to the 
tropics to pass their remaining days find 
those days very much longer than anybody 
expected.” — Science Service. 



A courtesy signal for motorists. Of 
English design and manufacture, 
this signal is used to acknowledge 
the courtesy of another motorist 
when he gives the right-of-way to a 
passing car. The device, electrically 
lighted, is shown mounted on the 
left because of English traffic laws 


Will Civilization Starve Itself? 

O UR machine age will eventually starve 
itself to extinction by its insatiable 
appetite for raw materials which will even- 
tudly be exhausted, according to an opinion 
of Prof. R. A. Gortner of the University 
of Minnesota, expressed before the Ameri- 
can Association for the Advancement of 
Science, Professor Gortner points out that 
irreplaceable natural resources absolutely 
essential to modem industrial civilization 
are d}sappeeiring into the **maws of indus- 


A New Service to 

INVENTORS 

TTQLDERS of patents who desire to place announcements of their inven- 
tions before manufacturers, business executives, and other interested 
parties, will find an excellent medium in a new advertising section to be 
published in SciLNTific Amkrican. A special department will be devoted 
to advertisements of the type presented below. 


PatAtit Number 1 8303 38. John Olson, Brook- 
lyn, N. Y. The invention relates to damps in \ 
ganeral, but more particularly to a clamp of th# 
split ring type designed for clamping a fishing 
reel on the reel seat of a fishing rod, to insure 
against the reePs accidental displacement. 

The principal atm U to provide a clamp more 
effectual in its gripping power, yet particularly 
simple by virtue of means on the ears, which arc 
of double or folded form, whereby the inner 
ends of the ears may be moved closer together 



This ad vert isemenljwith 
illustration, will he pub- 
lished at a cost of only 
30 dollars per insertion 


as tha clamping means arc tightened. The ears 
are retained in their proper shape without the use 
of soldering, welding or other processes of this 
nature; in fact, the general construction is one 
of simplicity, and aasy to manufacture, the ears 
being brought firmly together by means of a 
screw formed with an enlarged knurled head 
in which there also exists a kerf to engage the 
blade of a screw-driver or similar tool. 




Patent Number 1923913. Benjamin F Wood, 
New York, N Y. The invention provides means 
of utilixing natural laws of surface tension 
whereby liquid in a container, which might other- 
wise drip from the spout, is drawn back into the 
container. The drip channel is such as to insure 
the requisite surface tension to restrain the liquid, 
evan below the highest point of the spout, from 
gravitdl delivery from the spout, and further pro- 
vides for dfrawing all the liquid in the channel 
back into the container. 






A one-iiich advertise- 
ment, iinillustrated, 
costs only 10 dollars per 
iuHertion 


A t a rate of only 10 dollars per inch per insertion, which includes cost 
- of making engravings on ads of two inches or more in length, an an- 
nouncement of your patent will be prepared from your patent specification 
by an expert on our staff, and illustrated, if desired, in the manner shown 
aljove. .Simply send a copy of your patent, together with instructions as 
to the length of tlie ad, and a check to cover the cost to: 

Aflvf'rtising Dept., Scientific American 
24 West 40lh Street New York, N. Y. 


THE Slip-lenS 

A NEW SLIDE RULE MAGNIFIER 



1. Fits any slide rule. 

2. Works by SUCTION. 

3. Magnifies appx. 2:1. 


Ydu will avoid considerable KYK-8TRA1N. You wUI 
DOUBLE the SPEED and ACCURACY of your slide 
rule work. Over 4000 engineers, scientists, and stu- 
dents are now using It. Tliere are no attaclimenta and 
no distortion. 

Costs little enoMgh-^Price only 60 e 
Get one todey. Send for descripthe f older 


13 Chsritoii Street THE SlIP-LENS COMPANY 


New York, N, Y. 

BBBBBSBBBaB 
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Confi4»nc9*~^0n4 Cs$h 

■ en "The N I A tralnlnc b«i 
taught me how to write a good 
newt story, and why It should be 
written that way By appbing 
this knowledge 1 was enabled, be- 
|B| furv quite completing the course 
RHI to sell a feature story to Hcrtfn- 
land Magasina for |5U That 
resulted In an imraediate asslgn- 
ment U> do another for the same 
magaalne 1 am now doing n(*tluti 
and havo had one short short 
story published Previous to en 
B rolling in the N I A 1 had 
g|Bl never virltteii a line for puhllca- 
irBI tlon nor seriously expected to do 
M so " Oene K Levant. SOHO Wll- 
B Mhlle Hhd Los Angeles Cal 

How do you know 
you can*t WRITE? 

Have you ever tried? 

Have you ever attempted even the least bit 
of training under competent guidance^ 

Or have you been sitting back, as it is so 
easy to do, waiting for the day to come some 
time when you will awaken, all of a sudden, to 
the discovery, *'I am a writei"’ 

If the latter course is the one of your choos- 
ing, you probably nerrr unll u^rtfe Lawyers 
must be law clerks. Doctors must be internes. 
Engineers must be draftsmen We all know 
that, in our times, the egg does come before 
the chicken 

It is seldom that anyone becomes a writer 
until he (or she) has been writing for some 
time That is why so many authors and writers 
spring up out ol the newspaper business The 
day-to-day necessity of writing — of gathering 
material aliout which tvi writc-^evelops their 
talent, their insight, their background and their 
confidence as nothing else could. 

That IS why the Newspaper Institute of 
America bases its writing instruction on jour- 
nalism— “Continuous writing — the training that 
has produced so many successful authors 

Learn to write by writing 

'NEWSPAPER Institute training is based 
on the New York Copy -Desk Method It 
starts and keeps you writing in your own home, 
on your owm time Week b^ week you receive 
actual assignments, just as if you w’ere right at 
work on a great metropolitan daily Your writ- 
ing IS itnitvidnally corrected and constructively 
criticized. A group of men, whose combined 
newspaper experience totals more than 200 
years, arc responsible for this instruction 
tender such sympathetic guidance, you will fiml 
that (instead of vainly ti>ing to copy someone 
clsc's writing tricks) you aie r.ipidly develop- 
ing your own distinctive, self-fl.ivorcd style — 
undergoing an experience that has a thrill to 
It and which at the same time develops in you 
the power to make your U clings articulate 
Many people who should be writing become 
awestruck by fabulous stories about millionaire 
authors and therefore give little thought to the 
$25, $50 and $100 or more that can often be 
earned for material that takes little tune to 
write — stories, articles on business, fads, trav- 
els, sports, recipes, etc — things that can easilv 
be turncfl out in leisure hours, and often on 
the impulse of the moment 


How you start 

We have pieparcil unique Writing Aptitude 
Test. This tells you whether you posswjss the fun- 
dafiiental qualities necessary to suc- 
cessful writing acute observation, 
dramatic instinct, creative imagi- 
nation. etc You’ll enjo) taking this 
test. The cou|K)ii will bring it with- 
out obligation Newspaper Insti- 
tute of America, 177<> Mru.idwdy, 

New Yoik 



Newspaper Instinite of Amanca 
1776 Broadway, Naw York 

Send me your free Writing Aptitude 7 » vt 
and further information on writing for iimtit 
as promised in Scientific Aiueruan T.inuarj 


ii 


Mr. 

Mrs. 

Miss 


Address 

(All corresixindencc confidt ntial 
will call on you ) 


Nu salesmen 
s A3i>4 


iCerTiJh 


try” and »o waBtefully dissipated over the 
earth. The shelves in some of Nature’s 
cupboards are showing signs of exhaustion 
of the materials necessary for a mechanical 
age. 

In particular. Professor Cortner mentions 
the approaching exhaustion of copper, anti- 
mony, tin, lead, zinc, chromium, manganese, 
nickel, and iron, which are stored in parts 
of the earth accessible to man. The rale 
of use of some of these metals is doubling 
each decade. Wc still use tin- foil for wrap- 
ping up sweets and cigarettes. At the pres- 
ent mining rales, iron will be exhausted 
in Germany in about 50 years and in the 
United States in 100 years. The United 
States sulfur supply will fail in 15 years; 
the coal of Germany in less than 1000 
years and of the United States, notwith- 
standing Its huge lignite deposits, in less 
than 1500 years. Professor Gortner fears 
that the machine age may starve to death 
before long, a victim of today’s profligate 
use of metals, coal, and oil. 

No chemist will lose sleep over the dis- 
mal prospect that Professor Gortner visual- 
izes. The chemist is sublimely confident 
lliat lung before the petroleum wells are 
dry, he will be able to produce synthetic 
substitutes for all the petroleum products 
essential to the ma.^hine age. He can readily 
imagine a day when the iron that Professor 
Gortner is worrying about will lie undis- 
turbed in its subterranean solitude because 
new and better metals will have made it 
worthless. It requires but little Imagination 
for the chemist to foresee the lime when 
unlimited power will be available from 
atomic energy and when sulfur or coal or 
tin will be made from mud or air or what- 
have-you by a rearrangement of the inter- 
nal structure of the atom. 

Wild imagination? Perhaps. But since 
we’re speculating in the realm of the dis- 
tant future, why not enjoy the chemist’s 
optimistic outlook instead of the dreary 
forecast of a starved civilization? One is 
probably as close U> the truth as the other. 
-“4. E, H. 


Lens for Eyes Having Cataracts 

A LENS development, said to be capable 
in many instances of restoring to the 
eularuct patient, following operation, near 
and distant visionary power equal to or bet- 
ter than normal vision, was made known 
recently by Scott Sterling, scientist of the 
Bausch and Lomb Optical Company, in 
announcing perfection of a new type of 
cataract lens with increased index power 
and having a thickness only one half that 
previously employed. 

In appearance, Mr. Sterling reported, the 
new lens is hardly distinguishable from an 
ordinary lens of low power. 

I’he new development is described as a 
combination of two lenses designed upon 
the principle of the bi-focal wherein a 
small, or seeing lens, U fused within a 
larger one. By use of this mechanical prin- 
ciple, the original power has been retained 
while allowing, at the same time, for re- 
duction in over-all thickness of the com- 
bination lens to about one half the average 
size- -in actual measurement to approxi- 
mately ^ of an inch in thickness. In ad- 
dition, the index power of the lens has 
been increased by use of Nokrome, an im- 
proved precision glass free from all color. 
In grinding operations, the inside sur- 


★ 

ELBERT HLBBARD O 
SAVSs 

★ What Washington is 
to the rest of the country. The 
Willard is to Washington— a 
meeting place of international 
figures and socially prominent 
personages, a magnificent, mod- 
ern hotel that reflects the most 
recent trends in living com- 
forts. You’ll enjoy a stay at 
“The Residence of Presidents.” 

Sliiffl« Rooms with Bath $4 up 

Double Rooms with Bath $6 up 

WILLARD HOTEL 

**The Residonce of Prosldants** 
Washington, D. C. 

H. P. SoMBBViLt a Manufftng Director 



When you write to advertiserB 

® The Editor will appreciate 
it if you will mention that 

SriENTIFIC 

it in AMERICAIV 


Authors, 

Writers, Speakers 

Technical and Scientific Subfects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv- 
en; possible markets quoted — 
^1,00 per thousand words. 

Every manuscript '^serviced’’ 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 
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In Stook— Immodlato Delivory 
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CHICAGO GEAR WORKS 
m-m W. Jockioa Mvd, CHICAGO, lU 


WITXE Engines 


Gcoolino. JCoroaono. DiatxUaf or Goo 
a to 30 H-P Tha flneot cnglfM 
built. Ca»h or Tttmia. PIrort from 
FSetorrtoYoo. tTnio/or JVooCalaloa. 

WITTI BNOINS WORKS 


Hi 


R«aOS Car»M I 



MAKE AnTiriC'lAE MAItULE 

Colorful gloaay tlloR, no pollnhiiig. rather unranny. 
Novelties, tabletops, bookeiids, floors, whetstones 
Uanl, inexpenshe, fireproof, enanieln wood Heeret 
reinent methods Aniozlng samples 3o 
JOHN K PAYN 

945 Grando VUta Avenue Loe Anfoloe, Calif. 
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STORY 

PLOTS 
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AGENTS 500% PROFIT 

GUARANTtEO GOLD LEAF LETTCRE 

For Storx fraata «ud offlM windows Anyom exn pui tlMm 
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demand ! Write for MuKhroom Book free. ' 

Amarltaii Muohraam latfuetrloe. Ltd. 

355 WoolBduth Blda., T^owto. O nt. 



BIG 3 FT. TELESCOPE E”,. “I’k’ 

™®** Sp»><>W Eve Piree for Inokln* at the Sun, Iricindetl 

c O. D. lAe extra. UNNIR * C 0 Mf»ANY, r- 4 G. TRENTON, N. J. 



BLBCTRIC BUM I 

Make toy motnra, alarms, ehorkers, 
trlek lights, etc Book telling how 
lo ilo son stunts with no volte— 
$1 postpaid 

CUTTING 4 SONS 
14 K St.. Campbell. Calif. 


SPRINGFIELD RIFLE. MODEL 1903 



pounds, 43 Inches long, 24 Inch barrel, at- 
and reflnlshPd. - * 


Cal. SS. , ^ 

sembled and reflnished. without bayonet at reduced price. 
$19 50. Ball cartridges 98 50 per 100 Illustrated catalog. 
1933, 864 pages. Army-Navy equipment, mailed for On 
NIrW circular for Sc stamp. Established 1805 
NOIS RANNERMAN SONS. 501 B'way, N. Y. City 


cents. 

FRAI 


face of the new lent is made to the indi- 
vidua]*8 prescription just as always, but 
the front surface consists of the inlaid or 
primary lens with its high index of re- 
fraction. 


40,000,000,000 CerniE in Pound 
of Earth 

I NSTEAD of being inert and dead, ordi- 
nary farm land is teeming with life. 
Cultivated soils have anywhere from a few 
million to hve billion bacteria in a pound 
of top-soil; under certain favorable condi- 
tions the germ population per pound may 
run as high as 40,000,000,000, according to 
a statement of the Service Division of The 
American Agrictihiiral Chemical Company. 
These organisms are very small, consisting 
of single cells only one twenty-five thou- 
saiuilh of an inch in diameter. They are the 
lowest form of plant life and contain no 
chlorophyll, the green coloring matter which 
enables ordinary plants to produce sub- 
stances suitable for the support of animal 
and human life. 

Most important of the work of bacteria 
IS the formation of humus. The oxidation 
of the carbon in the organic matter pro- 
vides carbon dioxide for plants. The micro- 
organisms create many complex substances, 
some of which make the mineral matter 
in the soil more soluble, and thus more 
available for plant life. Some of these bac- 
teria break down the complex protein ma- 
terial of dead vegetable matter and convert 
it into soluble nitrogenous substances which 
tan be used by living plants. The growth 
of such bacteria requires oxygen, and for 
this reason tillage of the soil promotes 
their growth. There are other bacteria 
which change back the nitrogenous com- 
pounds suitable for plant life into unavail- 
able substances. Such undesirable bacteria 
grow best in soil which lacks air and is 
poorly drained. Under ordinary soil con- 
ditions they have little effect on crops. 

Farmers may increase the usefulness of 
bacteria in the soil by adopting methods 
of cultivation and soil treatment which fa- 
vor their development. Plowing under of 
organic matter so that the bacteria can 
make humus, rotation of crops to include 
legumes on which nitrifying bacteria thrive, 
draining of wet lands, the adding of lime- 
stone to acid soils, and the use of fer- 
tilizers are recommended. 


Art of Making Soap Revived 

I AST year witnessed a noticeable re- 
J vival of soap making on farms, reports 
the Extension Service of the United States 
Department of Agriculture. 

Farm housewives in some sections of the 
country have made a little soap now and 
then as a matter of economy, but this old 
household art had, until recently, almost 
disappeared in many sections. 

A report to the department from South 
Dakota shows what can be saved by mak- 
ing soap at home. In 1932 farm families 
in 27 counties in that state reported mak- 
ing soap under the guidance of extension 
agents. Valuing laundry soap at six cents a 
pound, the soap made in these counties 
last year was worth more than 2300 dollars. 

In Oklahoma, Illinois, Iowa, Missouri, 
Minnesota, Colorado, Wyoming, Oregon, 
Washington, Wisconsin, and other states, 
home demonstration agents have encour- 



**How I Licked 
Wretched Old 
Age at 63” 

*'I Quit Gatung Up Nighu—— Baniihcd Foot and 
Lag Paint . . . Got Rid of Rheumatic Pain* and 
Conttipation . . . Improvad My Haalth Ganar- 
ally . . . Found Ranawad Strangth. 

A t 61 I thought I was through 1 blamed old age, 
hut it never occuned to me to actually fight 
back 1 was onlv half living, getting up nights • - 
(untitipated > - constantly tormenttn by aches and 
pains At 62 my cutulition became almost intol- 
erable 1 had alxitit given up hope when a doctor 
recommended your tteatmeiit Then at 63, it 
seemed that 1 shmik off 20 yeais almost overnight " 


Forty — The Danger Age 

Doctors now say that in millions of men the vital 
prostate gland often staits to shi^w up, after the 
age of forty By the age of 50, one authontv says, 
65% of men have .'icquired this weakness No pain 
IS expertenced, but as this distiessing condition 
cotitinues, sciatica, backache, severe bt.idder weak 
ness, constipation, etc, often devtlop 

Prostate Trouble 

These aie frequently the signs of prostate trou- 
ble Now thuusunds suffer these handicaps need- 
lessly! For a new safe way has nov4 l>ec n discovered 
to stimulate the prostate gland to normal health 
and acti\it> in many cases This new hygiene isi 
worthy to be called a notable achievement of the age. 

A National Institution for 
Men Past 40 

Its success has b* en 
startling, its growth 
lapid. This new 
h>gienc IS rapidly 
gaming in national 
prominence The in- 
stitution in Steu- 
benville has now 
I cached large pro- 
poitions Scores and 
even hundreds of let- 
ters pour in every day, and in many cases reported 
tesults have been little short of amazing In case 
after case, men have repotted that they have felt 
ten years younger in seven days Now physiciana 
III every part of the rountiy are using and rcconi- 
mrnding this treatment 

Quick as is the response to this new hygiene, it 
I i actually a pleasant, natural relaxation, involving 
no drugs, medicine, or electric rays whatever This 
discovery is now fully explained in a sensational, 
fully illustrated ne\N hook, c.'illeU “Why Many Men 
Are Old at Forty ’’ Send for it. Every man past 
lorty should know the true meaning of these frank 
facts Nn cost or obligation is incurred But act at 
once before this free edition is exhausted. Simply 
fill in your name below, tear off and mail. 

W J. KIRK. President 

The Electro Thermal Compaiw 

9675 Morris Ave. StoubenvillG, Ohio 


If you live west of thft HneklcN. address The Blectro 
Thermal (*o . 500 Wm Fox Ttultdlng. 96 -D. Los 
\ ngplp>< r«Uf In ranads addrexs The Kipptro Ther 
mal I'o . Desk 90 r>, 58 Yunxe Ht . Toronto, ranatli. 
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MICROSCOPIST 


If you are aerlouslv Interested In microscopy 
you need this B & L Mloruscope to do Justice 
to your efforts 

If you use the Bousch & Loinb F S Micro- 
scope you see microscopic objects the way 
the scientist secs them and tho subject of 
microscopy becomes mure Intrlgulni; — more 
fasclnatinff ! 

A standard microscope Taken all accessories 
for most advanced work. Dustproof revolving 
nosepioce Doth coarse and tine adjustments 
JdRA. Magnifleation depends solely upon op- 
tics you select Priced $81 75 up Bend 
for free literature 

BAU8CH A LOMB OPTICAL COMPANY 
644 8t Paul Straat Roehatter. N. Y. 


BAUSCH 6L0MB 


MAJNAfilER 

Who has built National Organiza- 
tion wants to connect with a product 
which needs national distribution. 
Will invest small capital. Write 
R. W. CALUWKEL 
3030 Euclid Avenua 

Clavaland Ohio 


PATENTS FOR SALE 

Two basic patents pertaining to identifying of 
diamonds and other iireclous stones, also the 
relative improvements therefrom Big returns 
if handled properly For information write to 

BOX 219 

SCIENTIFIC AMERICAN. 24 W. 40th 8t.. N.Y.C. 


GOOD BUSINESS OPPORTUNITY 

The Plastpx Industry necdH munurariurerH on smiill 
Kctile «nd for big pruductloii of Art OihhN. Notrltivs. 
H(iuvetiir«. Hr , In PUxtex and Marble Imitation Ex- 
^rleiK'O unneruKsary. 5r material makfii f1 urtlrlCH 
Hubitar iimuldK furniahed for speed pm<lurtloii We 
place orderx and iujy guodi Small Investment brings 
big rriurns Interesting booklet niMiled free 

PLA8TEX INDUSTRIES 

Dapt. K. IC83 Waahlapton Avanua. Naw Yark City 


START PROFITABLE BUSINESS 

At little (ost — Make Artificial Marble, asHorted roUirs, 
glossy, used for covering wi«od flooring tiles novelties, etc 
ItniMhrd or poured Into mol«Ls Fin proof. Inespefislve In- 
vestment small — J*roflts great DctaiN and Hainples, Nr 

AMERICAN BU8INE88 

79 MaSlaon Avanua Naw York. N. Y. 





aged soap making on the farm as one of 
the ways to avoid cash outlay and make use 
of a farm waste. County home demonstra- 
tion agents can usually supply instructions 
for making soap at home. 


Preventg Rancidity of Olive Oil 

O LIVE oil has long been held in esteem 
for treating textiles, but under cer- 
tain circumstances it may become rancid. 
This causes trouble because in that condi- 
tion it becomes difficult to remove, may 
interfere with dyeing, and imparts a dis- 
agreeable odor to the Enished goods. 

Chemists of the National Oil Products 
Company, after a thorough study of the 
complex chemical reactions involved in 
this process and hundreds of experiments 
with olive oil treated in various ways, final- 
ly hit upon a method of treating the oil 
which eliminates rancidity as a practical 
consideration. Goods treated with this new 
material failed to develop rancid odors 
even after storage for a year. — /f. /?. /f. 

The Electric Nose 

AN “electric nose” so sensitive to the 
“smell” of mercury that the faint whiff 
arising when the cork of a mercury con- 
tainer is held against the “nostril” will 
sound a gong, has been developed by the 
General Electric Company. The detector 
will act if there is only one part of mercury 
vapor in a hundred million parts of atmos- 
phere. The most sensitive previous type of 
mercury detector would give warning of one 
part of mercury in thirty million parts of 
atmosphere, so that the new apparatus is 


FI 


i nSii SiiiEKwsiiAm 

— 


Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 


73 Branches located in 
Greater New York 
Established 1853 

KNOWLEPOi 

The Magazine of Scientific Progress 

Th* ma*t unlqiM in thn fU<ld. Proliiaaly iUuninitnil. 

Affloni ArtIciM In Currvnt Iuum. Tbe Art of Pl*«tlr 
Surgery Nnturul AvoliUniv uf (’onreplion ' How 
Death t'oraes About Ten Wayv of Detecting a For- 
gery * The Phenorooiiu of llfack Light liulUlIng 
Urhlgert with Ice 

K\0\VLEMIK in iSn at tifwimiandii tiatUr tend 
ont dollar for firr iHttft'niina inMum to 

KNOWLEDGE 

810 Rivartida Drivt Naw York. N Y. 

Atuahdti Your inner Self 

I Atowm your dormant portonolity' Uia tko tlw 
konng (erca« of your tnnar mind Loom to coi 
mond your unuoad talants. Writ# for our naw 
FREE SCALED BOOK, tkotlalli Sow you 
moy tactiva thaoa kaachingi Addrtti. 

Fmir KtJ.O. 

eetHRIKIAN BeOTNBIIIIOeD ^ 

MNJOU, fAMOBC. CAtirOOHIA lfl||ji|l||llll I 


Save 14 

H Many shooters tell us they have 

■ saved 25%, and nioie, on the tost 

1 of shooting equipment, thiougli 

I the help we give them. 

I Wc tell them how to select the 

I right type of equipment for the 

I kind of shooting they enjoy most; 

L thus avoiding tlic many disap- 

H pointments of purchasing unsal- 

isfartory 01 unsuitable guns and 
accessoiies. Thiough the medium 
of the monthly Amencan Riftc^ 
nuin magazine, we also keep them 
fully informed of the very latest 
developments in all types of shoot- 
ing and amateur gunsmithing 
equipment and technique. 

The American Rtftefnan is the only 
inaKarint published exAustvely in the 
interest of Run-lovers and gun- 
gtniths. Every issue is g veritable 
textbook of the shooting lore of 
yesterday, and today. 12 issues 
mean a year’s education in straight 
shooting. 

A year’s subscription costs but 
$3.00, and includes all the services 
of the N.R.A. Use tbe coupon be- 
low to ask for full particulars. No 
obligation, of course. 


NATIONAL RIFLE ASSOCIATION 
823 Bart Building, Washington, D. C. 

Ornti.mmhn — l*lesHo nend me further Infomatlon 
roneemlng your muney-Hsi lug pUn. snd tell me about 
the vsrInuM other henetltrf of laumbershlp, trM» 

Xote’ A nampU copy of the imeriean Rifleman mepo- 
elne v>iU a/so he icnt if yon attack fa efoaipe to 
eacyr mailing. 
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PATENTS 

TfiiOu MMrkH, rnpyrlKlitfi. Tiitent LUlffatlon Hand 
\HH\k with ItlUKtrallonM. 1()0 tnethanical moveroanU 

Sent free on requeet 

ALBERT E. DIETERICH 

Suceeeeor to Fred G. OleterUh L Co 

formerly mrtnlK'r Kxamlntnq Corps T’ H Patent OfTlie 
nnoinrsRRn 

PATENT LAWYER and SOLICITOR 
602- H Ourey Bldi ^ ^ 

30 Yeen* Experience Wnehiniton. D. C. 


I SELL PATENTS 

If you wish to add New Products to your line, 
or have a good Patent to sell, write me — 

CHARLES A. SCOTT 

RHtulili'ilinU lUUO 

773 SA Gareon Avs. Rochsefar, N. Y. 
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Experimental and Model Work 

Fine Instruments and Fine Mnrhlnery 
Inventions De\ eloped 
Hpevijl TooU, PIrs, Orar Cutting Etc. 

HENRY ZUHR, Ins.. 187 LatayetU 8t., N. Y. C. 


INVENTOR'S UNIVERSAL EDUCATOR 

Contains OOO meihaniral motements; 50 Perpetual Mo 
lions: Inatructlon on procuring and selling pstonis and 
Hclectlng an attorney, rtr, SugRrsts new Ideas Price $1 00 
postpaid In t , H A Addrens Albert E. Oieterieh* 

602H Ouray Bulldini, Waehington. D. C. 

ELP INVENTORS! 

Millions hare been made from Ideas properly de- 
veloped and proterted. Bond us a rough sketch or 
model or ytiur Inrentlnn and we will submit com* 
m Delete report backed by thirty years* experience 
Confidential larvlce; bank referenres furnished. 
Modern etmlpmant. We also manufarture Inven* 
tione In any quantities at low coat. Free booklet 
*Tlgkiiit InTootlona sent on roquoiL 
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and of a wavelength known an the resonance 
radiation of the mercury atom. This radia- 
tion is directed to a quartz-sodium photo- 
tube, which, unlike the usual type of **elec- 
tric eye,” is supersensitive to a beam of 
this character. Mercury vapor is opaque to 
this light and casts a shadow, just as smoke 
is opaque to ordinary light and casts a 
shadow when in such light. 

The weakening of the uUra-violet ray, 
when mercury vapor is present, instantly 
causes a small change in an electric cur- 
rent inside the tube, which, amplified by 
other luljes, operates the circuits, giving 
warning of the leak of mercury by means 
of a red light and a gong. — A. E, B. 

Perfume Research Gives Deadly 
Gas 

B y accident, rather than by design, a re- 
search chemist of France, Professor 
Lconce Bert, has discovered a gas which is 
said to be far more deadly than any other 
gas used in warfare. The formula was dis- 
covered while Professor Bert was endeavor- 
ing to work out a perfume preparation. 

Due to the fact that this new gas, accord- 
ing to reports, is irritating not only to the 
eyes and lungs but to all parts of the body 
as well, it is said that a gas mask will be 
of no avail against it. Tried on the skin of 
a dog, death of the animal resulted in a 
matter of a few hours. 

So far no details as to its analysis arc 
available but it is said to be comparable 
with true cellular poisons. 

Improved Sheet Iron 

A n entirely new form of an old metal — 

. iron — is lielicved by its sponsors to 
promise a superior material for the fabrica- 
tion of automobile bodies and other metal 
specialties. Anson H. Hayes, director of the 
research laboratories of the American Roll- 
ing Mill Company, reports the development 
of a deep-drawing sheet metal which “has 
physical properties new to ferrous metals 
and of great importance to the metal 
stamping world.” Commercial production 
will soon be started. 

It is claimed that the metal can be drawn 
and spun with facility, permitting manu- 
facturers of pressed metal products to pro- 
duce most intricate designs. The metal has 
great ductility and tensile strength, and 
tempering does not destroy its drawing 
qualities. — A, E. B, 

Russel Oranges Inferior 

C ONTRARY to common belief, russet 
oranges are not sweeter than bright 
ones. In fact, they have a higher acid con- 
tent, according to the results of analyses 
recently made in the United States De- 
partment of Agriculture. The analyses 
showed further that russet fruit loses 
weight more rapidly than bright fruit. 

Russet oranges, Department entomolo- 
gists explain, owe their color to the activity 
'of the rust mite, a tiny creature that works 
bn the skin of the fruit in its early stages. 
The mite does not penetrate into the flesh; 
it leaves its mark only on the rind. Ap- 
parently, however, the attack of this insect 
increases the rate of evaporation of fruit 
juice. As a result, russet oranges are usudly 
smaller than bright oranges and their juice 
is more acid. 
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Patent. Otherwise you may find that 
all your time and labor have been 
lost, because it often happens that 
other inventors are working on the 
same idea. IF YOU HAVE AN 
IDEA, TAKE STEPS TO GET A 
PATENT AT ONCE! Your first step 
is to get my FREE BOOK. It tells you 
in simple, plain language rmm* 
just what you must do, 
how you must proceeti in 
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Books SELECTED BY THE EDITORS 


THE DRAMA OF WEATHER 
By Sir Napier Shaw 

T his book is the selection of the Sci- 
entific Book Club and will have a 
wide popular appeal. It is a successful 
attempt to dramatize the rhythm of the 
weather, evidently in order that readers 
who dislike their pills unsugarcoated 
may without effort pick up some 
weather lore as they pass. It is not a 
mealy book, being rather more on the 
superficial side of ju^t serious enough 
for the Mcientifically inclined layman. 
However, the reader will gain an insight 
into the wa)s of the winds and other 
elements, also a glimpse of the instru- 
ments used by weather observers. This 
book is beautifully produced, richly il- 
lustrated, and printed on fine filled 
paper. It is recommended for the gen- 
eral reader, not tlu' student. — $3.65 
postpaid. — 4. 6’. /. 


THE BEAGLE DIARY 
By Charles Darwin 

A fter all these )ears Darwin's fa- 
- mous **Voyagc of the Beagle,” in 
which he recorded day by day the vivid 
impressions of his f<»rmative years while 
on his famous voyage (1831-18,36) 
around the world in quest of new data 
on natural history, has been re-pub- 
lished in expanded form. In all of the 
earlier editions one third of the diary 
was omitted. Darwin’s granddaughter, 
Nora Barlow, has now added the omit- 
ted parts, taking them from the oiiginal 
manuscript notes. This is a neater edi- 
tion than any previous — nice type, 
paper, printing, and binding. 442 pages, 
by 9%. — $6.70 postpaid.- A, C, /. 


THE PRIVATE LIFE OF SHERLOCK 
HOLMES 

By Vincent Starrett 

E veryone who has read an) or all 
of Doyle’s stories about the fa- 
mous detective of Baker Street will want 
to read Mr. Starrett’s critical survey of 
the life of Holmes. In these pages both 
Holmes and W'atson are subjected to a 
careful analysis and their faults and 
foibles are placed side by side with 
their admirable qualities. Poor Wat- 
son’s memory is so often called to task 
that one wonders how he managed to 
function at all! If you think you know 
your Sherlock Holmes, consult the 
^’Examination Papers on Sherlock 


Holmes” in the appendix of Mr. Star- 
rett’s book and we will wager that you 
will soon be refreshing your own mem- 
ory in the pages of Doyle’s stories. This 
reviewer found himself reading “The 
Private Life” with a complete set of 
the Holmes .stories at his elbow for 
ready reference. — $2.15 postpaid. For 
$4.00, we can supply, postpaid, a two 
volume set, “The Complete Sherlock 
Holmes,” containing all the stories of 
the famou.s detective by Doyle, nicely 
printed on thin paper and published as 
a memorial edition just after Doyle's 
death. — A. P, P. 


PERSONS ONE AND THREE 

By Shepard /. Franz, Prof, Psych,, IJniv, 
of Calif, 

T here is human interest as well as 
science in this book, which is a nar- 
rative account of the experiences of a 
man who forgot who he was. By digging 
deeply into this amnesic’s subconscious, 
Professor Franz, the author, found that 
he had been one man (“Person One”) 
until some emotional disturbance dur- 
ing the World War had utterly changed 
his personality (“Perstm Three”), and 
then had lived ten years in this country 
without memory of Person One. Sud- 
denly in 1929 he slipped back into Per- 
son One, but at the same time forgot 
everything in his ten years as Person 
Three. The author was able to connect 
these personalities and memories, re- 
storing the man to normal condition. 
The account — 188 pages — makes fas- 
cinating reading. — $2.15 postpaid. - 

A, G, /. 


HOUSEHOLD REFRIGERATION 
By //. B, HulU M, E. 

H ousehold refrigeration has un- 
dergone such a profound revolu- 
tion that it is little wonder that four 
editions of this book have been called 
for in nine years. Sixteen new re- 
frigerants are described and there is a 
I'.hapter on air conditioning. This is a 
thoroughly scientific book written by a 
refrigerating engineer. All the various 
types of household refrigerators of any 
prominence are described in detail. A 
new chapter is included on commercial 
refrigeration in which requirements and 
equipment for many lines of business 
are discussed in detail, with many illus- 
trations of equipment. The subject of 


testing is treated in a different manner 
than in the previous editions. A valuable 
reference book for all connected with 
the industry; filled with tables and con- 
taining 278 illustrations. — Cloth $4.25 
prepaid ; morocco $5.25 postpaid. — 

A, A, H, 

SCIENCE AND SANITY 
By Alfred Korzybski 

R eaders who possess a broad and 
deep background in philosophy, 
psychology, epistemology, logic, and 
the other existing fundamentals of 
knowledge, and are prepared to pul on 
a heavy thinking cap, will find in this 
book a great deal to think about. The 
profundity and erudition displayed in it 
have been widely recognized among 
leading men of science and others who 
themselves think more profoundly than 
the rest of us. It concerns largely the 
very roots of human knowledge, and 
shows why much of our failure to pro- 
gress as fast as we might is because 
our thinking is itself bad. It presents a 
plan for radical revamping of our whole 
theory and practice. This work deals 
with the very fundamentals and is dis- 
tinctly not a superficial book -quite the 
reverse. 781 pages. — $7.20 postpaid.-- 

A. G, /. 

REPTILES OF THE WORLD 
By Raymond L, Ditmars, Litt, D, 

T his book has been standard for a 
number of years where the croco- 
diles, turtles, tortoises, lizards, and 
snakes are concerned. The illustrations, 
comprising 89 plates, are all at the 
end, thus enabling the text to be printed 
on matt finish paper. Reptilian nomen- 
clature has suffered many changes in 
the past few years, requiring drastic 
revisions in this volume. The book is 
a very readable one from the point of 
view of those not familiar with natural 
history. The author’s position as cura- 
tor of mammals and reptiles at the 
New York Zoological Park has enabled 
him to study his guests with a closeness 
denied to others, — $5.25 postpaid. — 

A. A, H, 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 

Member of the New York Bar 


New Fruits Dciliraled to the 
Public 

F ruit specialists at the New Ynrk Stale 
Kxpcrimenl Station at Geneva have 
never taken advantaf^e of the extension of 
the federal patent law to cover new crea- 
tions in the plant kingdom b^'caiise they 
have been desirous of having their new 
fruit varieties propagated and distributed 
as widely and as rapidly as possible, say 
Station officials in a recent statement. A 
considerable number of plant patents have 
been issued by the government during the 
three years that the new provision has been 
in effect, including several on roues ami 
other flowers and a do/en or more on new 
fruits. 

The appearance of the 1934 Catalog of 
New Fruits, prepared by the New York 
State Fruit Testing Association, which co- 
operates with the Experiment Station in the 
propagation and distribution of its new 
varieties, called forth the statement from 
the Station authorities on the question of 
patents. “The fruits in this catalog are not 
patented,” they say, “and members of the 
New York Fruit Testing Association arc 
asked to propagate and distribute them to 
the uttermost.” 

The Fruit Testing Association is descnii- 
ed as a nomprofil-making organization open 
to every fruit grower, either amateur or 
professional, who delights in trying out new 
fruits. The Association has members in 
every si ate and in many foreign countries, 
A nominal fee is charged for membership 
in return for which each member receives 
a premium in the form of one tree of some 
especially piomising variety or 12 berry 
plants selected from the list of m’W small 
fruits. Members also have first choice of 
all stocks listed by the Association. 

The catalog of the Association contains 
brief descriptions of 80-odd new fruits with 
information on the sorts best adapted to 
commercial planting and those kinds deem- 
ed best for the home garden. A copy of 
the catalog may be obtained free of charge 
upon request to the Experiment Station by 
anyone interested in fruit growing. 

‘‘Chipso’’ Trademark Cancelled 

I N the case of J. L. Prescott Company v. 

The Procter and Gamble Company, First 
Assistant Commissioner Kinnan held that 
The Procter and Gamble Company of Cin- 
cinnati, Ohio, was not entitled to register, 
as a trademark for soap chips or flakes, 
the term “Chipso” and that the registra- 
tion which it had obtained should be can- 
celled in view of the prior adoption and 
use by the J. L. Preacott Company, of Pas- 
saic, New Jersey, of the term “Chasc-O” 
upon a detergent preparation in crystal 
form for washing and cleansing and the 
harmless bleaching of clothes. 

In his decision, after stating that the 
reooitd allowed diat petitioner through ka 


predecessors had contimioiisly used the 
mark “Chase-0” upon its goods several 
years prior to the earliest date of adoption 
and use claimed by the respondent, the 
First Assistant Commissioner said. 

“Without setting forth here in detail the 
various ingredients of the petitioner’s com- 
pound or the subsequently made change in 
it by the addition of a pi'rcentage of soap, 
it will be sufficient to state that the goods 
of both parlies are held to possess the 
same descriptive properties and to belong 
to the same class as these terms in ib(‘ trade- 
mark statutes have been ronstrued in a 
number of decisions relied upon by the 
examiner of trademark inlerfer«Miees. In 
fact, the decision rendered upon the tasr 
involving these same parties, The Procter 
and Gamble Company v. j.I.. PrcM oit Com- 
pany, 413 O.G. 1105, 18 C.C P.A. (Patents) 
1433, holding tin* gooils there involved us 
possessing the same descriptive properties, 

IS regarded as determinative of this point 
in the case at bar.” 

Argentina Copyright Law 

A lUiENTlNA’S “inlelleetuul propertv 

L bill” has been passed by the < hambei 
of Deputies and is now a Jaw The first 
copyright law in Argentina, it is designed to 
frustrate the pirating of books, plays, and 
niiisir. Under its terms, a copyright runs 
for 30 years after the death of the author 
It protects syiKlieated newspapi r articles, 
but regarding news it declares that the re 
porting of current events is not a matter 
for copyright, but if news is pirated the 
laws governing unfair competition will pre- 
vail. 

Packaged Coal 

‘‘T)ACKAGED coal” has made its ap- 
JL pearance in Canada for the first time 
in the history of the industry. The coal is 
put in 100-poiind bags at the mini's. 'I'be 
Mize, weight, and shipper’s name are im- 
printed on each bag, which is sealed. In 
other words, this coal is sold exactly the 
Hame as any trademarked packaged com 
modity. 

‘^Flex-O-Back’’ Trademark 
Registrable 

I T was recently bold by First Assistant 
C’ommissioner Kinnan that the term 
“Flex-O-Back” is not merely descriptive as 
used upon ladies* corsets, corselets, girdles, 
et cetera, and that The La Resist a Corset 
Company, of Bridgeport, Connecticut, is 
entitled to registration of that mark. 

In his decision he noted that the opposi- 
tion of the Luxite Silk Products Company, 
of Milwaukee, Wisconsin, was dismissed hy 
the examiner of interferences and no appeal 
was taken and that appeal was taken by the 
applicant from the decision of the examiner 
of interferences holding its mark merely 


descriptive. The First Assistant Commis- 
sioner’tlipn said. 

“While the word ‘Flex’ is well known 
and has a recognized meaning and while 
the varioiiK garments arc flexible in various 
ways and places, and possibly some are 
more flexible in the back than in other por- 
tions, )el the mark when viewed in its en- 
tirety IS dee-med suggestive rather than 
merely descriptive of the goods or of their 
charactc. or quality. It is ihoiighl the ap- 
plicant should not be denied the registra- 
tion for which It has applied.” 

BaU€‘ry Rejuvenation 

^I’^IIE bederal 'JVade Commission recent- 
1 ly issiii'd a formal complaint against the 
l.igblning (.ompany, St. Paul, Minnesota, 
charging that the respondent is engaged in 
the sale of a purported electric battery re- 
jiivenalor known as “Lightning Electro- 
lyte” and has represented that the prepara- 
tion “charges ballery inslanily,” “makes old 
batlejies woik like new,” “double's the life 
of u ballery,” and so on. Siirh claims, the 
(’ommissit>n alleges, an' false, misleading, 
and deceptive. 

The Lightning Company in an answer 
filled by .John E. Mirkman denies that its 
advertising statements have been false, mis- 
leading, and deceptive. It states that it 
does not now use newspaper or magazine 
advertising, alleging that the Better Busi- 
ness Bureau prc'vents it from so doing, 

Cojiper Bark Mirrors 

A n order has been issued by the Federal 
t Trade Commission to Hires Turner 
CJlass ( lunpaiiy, Philadelphia, to cease us- 
ing errlain demgnalioim in the sale of a 
type of mirror which has a protective coat- 
ing or harking c«uisisiing of a mixture of 
sliellac and copper dust or powdered cop- 
per, which were described and advertised as 
“copper back mirrors,” “copper backed 
mirrors,” unci as “mirrors backed with cop- 
per.” 

Another type of mirror made by rom- 
pames other than Hires Turner, was found 
to have a proleelivc hacking of a con- 
tinuous sheath or film of solid copper de- 
posited on the silver reflecting medium by 
the electrolytic process. This type had been 
ktiown for yeais as “copper back” and by 
similar designations. Such terminology had 
become known among a substantial pan of 
the trade and purchasing public aa apply- 
ing to such mirrors, prior to the time the 
Hires Turner Company began to make and 
advertise its type of mifror having a back- 
ing of shellac and powdered copper aa de- 
scribed above. 

The company is ordered to cease uaing 
the lerma “copper back,” “copper backed,” 
“backed with copper,” or similar designa- 
tions to describe its mirrors having a pro- 
tective coating consisting of a mixture of 
shellac and powdered copper. 
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Photocells and 
Their Application 

By V. K. Zworykin and 
E. D. Wilson 

This second edition has been great- 
ly enlarged to include a fresh 
wealth of information and record 
the significant advances since this 
well-received text made its appear- 
ance, Five new chapters have been 
added and all has been rearranged 
and augmented, thus telling the 
last word in a held which had no 
bibliography in book form. We pre- 
dict the new material will make as 
wide a sale as the first edition en- 
joyed.- -43.20 postpaid. 

Illustrated Magic 

By Ottokar Fischkr 
Now at last we have someone who 
is not afraid to give away the se- 
crets of the profession. There has 
been somewhat of a gentlemen’s 
agreement among magicians not to 
allow even the mechanism of parlor 
magic to be disclosed. Here we 
have the whole works from the 
wand and table up to the classic 
illusions requiring big properties. 
All the tricks are illustrated pho- 
tographically, which has never been 
done before except in a half-hearted 
way. — 15.25 postpaid. 

Cyclopedia 
of Formulas 

By Albert A. Hopkins 
Dressed in an attractive new bind- 
ing, stronger and more flexible than 
the old, this standard reference is 
an indispensable unit for lihrarien, 
laboratories, research shelves and 
the home. Librarians tell us it is 
one of the most frequently con- 
sulted books and its well worn 
condition, wherever found, attcsis 
its usefulness. Over 15,000 formulas 
cover every conceivable application. 
— 15.50 postpaid, domestic. 

The Moon 

By Walter Gooiucre, Ihr. Lunar 
Sectiont British Astron. Assn. 
The Author is the world’s leading 
lunarian. This new and exhaustive 
atlas and treatise has roughly 364 
pages (7Vt by 10 inches) and con- 
tains the following: A 50-page in- 
troduction to the study of lunar 
features; 25 separate chapters de- 
scribing all the principal forma- 
tions on the moon. Each of these 
chapters contains one section of the 
author's well-known 60-inch map 
of the moon, and a dozen pages of 
detailed descriptive matter about 
each individual formation. Every 
amateur astronomer should add 
this work to his library before it 
too goes out of print, as it has been 
published privately. $7.50 post- 
paid, imported. 
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ACROSS THE EDITOR’S DESK 


<<^TAT1C elecliicilv nia) he cvrnliialK hai 

for driving motors and this jiro*-prrt is atti ac- 
tive <»n account of the moimous powei output 
of such a machine at very high voltages. The cfticicnl 
generation and control of these is the chief impedi 
metil in this direction.’’ With these sentences Dr. 
Nikola Tesla closes a most interesting and infoinia* 
five discussion of the possibilities of electrostalie 
generators. This article, prompted b\ the nation- 
wide interest in i)r. Van de Graaff’s high-voltage 
direc:l-current ginerator described on page % of 
this issue, was prepared especially for SciENTim 
American by Dr. Tesla. It is, in our opinion, the 
clearest and most concise explanation of these 
electrical generators that has ever appeared in pi ini 
As Dr. Tesla says: **Knowle<lge ef static ele<lrkil\ 
dates back to the earliest dawn of i ivilization but 
for ages it K'lnained mcicl\ an interesting and 
m>siif\ing phenomenon.” We aie ail familiar with 
the small static machines of the high-school labora- 
tory but most of us have thought of them as nothing 
more than interesting pla) things. Now, apparentU, 
they ate glowing up and hold a woild of promise 
for the future. 

• 

Nc^^spapei*- ihioughoiit the couiiIin have’ arousc»<l 
gtcal intcicsi m the sulijccl of aitihcial impicgna- 
tion performed by a ph>sieian, b) their reports on 
a sp<»eific ease of this l>pe. Although the practice 
of artificial impicgnation is not b) any means wide- 
spread, it has eeitain highly interesting scientific, 
moral, and legal asj)e<*ls. No ‘social menace appeal'- 
to be involved and so far a" is known it is mit illegal. 
John Haivey Caldwell has made an e\ten'-ivc surve\ 
of a mini her of doctors situated in widely sepaialed 
cities and has obtained from them expressions of 
opinion legarding aitifieial impregnation. These 
opinions have been used as a basis of an article 
which will be published sotui, and which discusses 
this subjeei m an infoimalive, logical, and tin- 
picjudiced mannei. 

• 

Air cuiiditioniiig as an aid to industrial and busi- 
ness working eonditions has obtained a firm foot 
hold in this eounliy. It is not. howe\er, in very widi* 
use as yet in the home. Om* reason for this, perhaps, 
is beeaus(» leseardi work has not progressed sufti- 
eienlly to enable engineers to make efficient instal- 
lations undei the widely var)ing conditions found 
in homes. In an attempt to remedy this condition 
and to provide a working basis for future operations, 
a researrh laboratory for air conditioning in the 
home has been established. An article to be pub- 
lished soon tells of this laboratory, its ecpiipmenl, 
and methods of operation. The knowledge which 
will be obtained as a result of the experimental work 
now going on, may have a very definite effect on 
both comfort and health. 


It may srmi to bt* a far cry fiom an cmulitiouiiig 
c’cpiipmcnt in the home to the construction of Boulder 
Dam in the Grand Canyon of the Colorado Rivei 
There is, however, a definite linkage. Refrigerating 
eipjipmeiu has been installed on the Boulder Dam 
-ite foi no other ri’ason than to cool concrete. It 
has hern known foi some time that the chemical 
leactions which accompany the setting of Portland 
cement in conciete lelcases a considerable quantity 
of heat which m the case of some of the woik at 
Boulder Dam may he cxpeeled to raise the tempera- 
ture of the conerrie mass on an average of about 
U) degrees, Fahrenheit, above the temperature at 
which it is cast. In ordei to insiiie pioper setting 
and curing of the concrete over an extended period 
of time it is desirable to reduce this ii’inperatiire 
use as much as possible. 'I'his I*, now being done 
by means of the refrigeiating plant at the dam site. 
Dow the woik is carried on and the results that 
arc being obtained will he told in an article sched- 
uled to appear in an eailv number. 

*’Theie is not much encigy eonceniiuled in half 
a peanut, in a gram of canc sugar, in one and one 
half giams of while bread, oi in four grams of llic 
edible pail of a banana, yet, little as there is, there 
Jb enough in each of tlu’se poitions to supply the 
Mirplusage of energy that an hour of intense mental 
effort requires.” Thus is introduced an article to 
appear in SruNritic Ami* Rtf an in the near future, 
which tells siune surprising things about the effects 
on the human body of the consumption of foods. 
The aitiele, prepared by Carnegie Institution of 
Washington, and based upon a recent expeiimental 
investigation by Dr. Francis G. Benedict, Diicctor 
of the Nutiition Lahoiatoiy of the Institution, 
brings the gieat work that physiohigists arc doing 
in their field of investigation once again to general 
atti’iition. Wlic’n you finish reading this article you 
will have obtained a broad and eomprehensive idea 
of nutrition and its effect on woiking and thinking. 

• 

Most pc'ople, if they give the subject any thought 
at all, would probably he inclined to dismiss 
‘idimps” as being ‘Those funny looking little bal- 
loons that apparently have no practical use whatso- 
ever.” The many applications of these small airships 
are ni>t generally known and for this reason we are 
pleased to announce that in our March issue we will 
present an article which will not only clear up many 
misconceptions about blimps hut will tell of the 
multitude of uses to which they can he put both in 
limes of peace and in war. This article was specially 
written for us by John T. Rowland, late Lieutenant 
U.S.N,R.F. 



Editor and Publisher 



Outside^ hurrying feet plod 
against the winds and suirl 
ing snow of winter^ On such a 
day 9 it is good to be indoors 
where all is snug and warm 


All outdoors may be frowning, the thermometer close 
to zero, street travel an exhausting task. Yet to your 
telephone it is as clear and fair as a day in June. 

Without moving from your chair at home or in 
your office, you can send your voice across the snow- 
swept miles. Wind and weather need not delay the 
necessary tasks of business or break the ties between 
friends and relatives. Through all the days of the 
year, the telephone is your contact with the world 
beyond your door. It knows no season — no letting up 
when the going gets hard. Through storm and flood, 



an army of trained employees works ceaselessly along 
the highways of speech. 

This very day, as you talk so easily from the 
Warmth and comfort of your home, a lineman may be 
scaling a pole far out on a frozen mountainside — so 
that the service may go on. So that you may talk to 
almost anyone, anywhere, at any time. 

Make someone happy these winter days through a voice visit by 
telephone, A boy or girl nt school, a mother or father in 
another city, or a good friend away on a visit. To most places 
175 miles away, for example, the rate for a station^to^station call 
is 95c in the daytime, 85c after 7 P.M,, and 55c after 8:30 P.Al. 


BELL 


TELEPHONE 


SYSTEM 




ATTRACTIVE MOUNT 60-fo<)t vertical or lower telescope at the 

WILSONOBSERVATORY Mount Wilson Observatory, amid its attractive 

surroundings. The trees arc canyon oaks. An un- 
usual photograph with excellent artistic composi- 
tion, made by Mr. Malcolm K, Parkhurst of New 
York, from whom originals may be obtained for 
framing. The tower telescope is intended solely for 
use in connection with the sun. The solar rays are 
caught on a movable plane mirror at the top of the 
tower, are reflected to a fixed plane mirror nearby 
and pass through a 12-inch objective which focuses 
them on the slit of a spectrograph 60 feet below* 
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The **blitter busters** often have to use toxic chemicals to destroy the germinating places of the 
highly active blister rust spores. Here a pack train is transporting 100-pound kegs of chemicals 


Blister Busters 


By CHARLES LATHROP PACK 

President of the American Tree Association 


T here is an enemy advancing on 
the forests of the United States. Not 
only is it threatening the three mil- 
lion acres of white pine in the inland 
empire of western Montana, northern 
Idaho, and eastern Washington, but vast 
acreage elsewhere. Whether or not this 
invader is successful means much to the 
carpenter in Maine, the builder in Ken- 
tucky, and the furniture manufacturer 
ill Grand Rapids. 

This invader is a modernist in meth- 
ods of warfare. He disdains the weapons 
of yesterday and uses those of tomor- 
row. He employs that most vicious and 
subtle tool of death-- -germ warfare. Op- 
posing his advance has been a small 
and valiant detachment of shock troops 
lighting against great odds. These have 
now been greatly reinforced, but the 
battle continues to rage. The enemy 
goes by the name of Blister Rust; the 
shock troops are the Federal blister rust 
control workers ; the reinforcements arc 
the young and numerous recruits from 
the Civilian Conservation Corps who are 
getting their first baptism of fire in the 
eternal war of Nature. 

This is not a new conflict. Yet, despite 
stubborn defense by the professional 
soldiers in the field, the spring of 1933 
found a discouraging condition. By the 


«‘fTective stratagem of infiltration the 
enemy was rapidly occupying new areas. 
Faced with this situation, the intelli- 
gence service of the conservation forces 
reported that nothing short of a major 
offensive would be effective. The stand- 
ing force of trained troops was pitifully 
small, they declared, and their service 
of supply woefully inadequate. It was, 
indeed, a Marne in the conservation war. 
But reinforcements were forthcoming. 
New troops were rushed to the front 
and the battle is now going forward 
with good reason to hope (or ultimate 
victory. 

1 EST we become too involved, perhaps 
^ we had be.st drop the military meta- 
phor. At the same time, however, we 
re-emphasize the fact that the threat of 
the white pine blister rust concerns 
every American who uses wood, whether 
it be matches or matched timbers. Yet, 
unknown to the majority, the Division 
of Blister Rust Control of the United 
Slates Department of Agriculture has 
beeh fighting their battle. (There we go, 
getting military again! ) The work has 
been done by insufficient numbers 
backed by inadequate funds. Much has 
been accomplished in the face of these 
handicaps. Now, men are available from 


ihc Civilian Coii'^ervation Corps and 
nunc immey set aside from the public 
works fund. 

A woid about the C. C. C. Many peo- 
ple have had and, perhaps, still have 
the idea that these three hundred thou- 
sand young men were enrolled, divided 
up into groups, and told to go out and 
plant trees. Cuiiservution, however, Ls 
a large word. It means more than just 
putting loafing acres tti work growing 
trees, important as that may be. It 
means the protection of existing trees 
from fire and disease. It means the cut- 
ting of fire lines and the building of 
roads and trails so that forest fire de- 
struction may be reducid. It means the 
development of areas, such as National 
Forests and National Parks, that have 
been conserved for the use of all of the 
people. It even includes the improve- 
ment of certain large areas set aside as 
refuges for migratory birds. And, cer- 
tainly, the preservation of immensely 
valuable and important forests of white 
pine comes under the head of con 
servation. 

So, jcined in the offensive against the 
enemy of the white pine are members 
of 208 of the conservation camps located 
in 22 states. By mid- August more than 
twelve thousand of the boys were battling. 
At that time their drive had accounted lor 
more than twelve million curraiB and 
gooseberry bushes, which the scientists 
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Happy C. C. C. boys with a pile of pulled-up 
Ribcs, representing 300 feet of live stem 


rail “Hibes,” and ihey had turned 
000 acre‘s of pine land*^ into No-Ribes 
Land. Although charged ineiely with 
the ta'^k of organization, the Ainiv men 
in charge <d the camps have come to 
regard this work in the light of national 
defense. The\ have extended the most 
whole-heailed co-operation and this has 
been reflected in the spirit of the men 
working in the woods. 

Commercial while pine fore-ts at 
piesent occupy approximately twenty 
million acres in the United Stales, about 
half in the east and half in the west. 
The Federal Government owns one third 
of the total stand of seventy billion 
boaid feet of white pine saw timber, and 
the total value of all limber of thi" 
''pecies is estimated at 420,000,000 dol* 
lai**. An immense economic stake is in* 
\olved. A definite campaign has been 
mapped out and the Conservation Corps 
bovs have swung into line. 

H ere is the way in which one of the 
1 ) 0 ) s, whose name, incidentally, is 
Forrest, wiites home to the folks about 
what he is doing: 

“Down in the jungle of swamp-willow 
and alder brush grow the gooseberry 
and currant, technically known as 
Ribes. Some are big and some are small. 
Almost all of them are full of thorns 
‘'From foreign shores has come the 
di*'ease known as blister rust. It kills the 
while pines, which are rather valudhle. 
riie spores, or germs, develop on the 
Ribes and go from there to the pine. 
AX^hich, as \ou see. completes its life 
<‘\cle. So, if the Ribes are destroyed, 
the pine is saved. 

“This germ can travel a distance of 
^)0() feet and still do its work. 4'herefore 
the Ribes must be done away with with- 
in an area of 900 feet of the white pine 
stand. 

‘‘In the spring five of lis were picked 


out, or picked on, by the tech- 
nical man in charge and 
shown how it goes. This is it ; 

“Tlie men line up, about five 
or six feet apart. Number one 
has a line to follow through 
the woods. A string or line of 
papers hung on the bushes 
extends from end to end of 
the area to be worked. The 
man on the opposite end of 
the line-up lays another line 
as he goes along, thus mak- 
ing it possible to cover every 
inch of the ground. 

“When the mosquitos. May 
flies, .lime bugs, deer flies, 
and what-nots are busy, in a 
temperature of about a hun- 
dred, more or less, anti 
swamp water is up to your 
knees, life is not always a 
howl of cherries. Perhaps the 
sight of 20 more or le'-s 
grown men following a siring 
through the woods is laughable. At 
times I get the laugh on the laiighei^. 
however. 1 have been chosen foreman of 
the crew If we lose a man through 
K. P. duly or illness or plain laziness, 
then one of the humorous ones is chosen 
and becomes a Blister Buster himself." 

Which, after all, is a rather good 
though sketch) picture of what is being 
done by alxnit seven thousand members 
of the C. C. C , hoys from the sidewalks 
of the cities who are gaining health 
and experience in the outdoors. The 
manner in which the blister rust goes 
about Its destructive activity merits, 
however, a somewhat more complett* 
description than Forrest gives it. 

T he interesting thing about this dis- 
ease, and the key to its control, lies 
in the fact that it must use an inter- 
mediary or secondary host to complete 
its life cycle. The rust is a fungus. It 
appears first in the spring as a hlister- 
bke white sac on the bark of the white 
pine. These sacs burst open and give 
to the wind millions of liny, seed-like 
bodies known as spores. They can travel 
long distances wdth the aid of a stiff 
breeze. When, in their voyaging, they 
light on the leaves of certain species of 
currant and gooseberry — lumped to- 
gether as Ribes in control terminology 
they are happy little spores. They 
stay right there and set about to ger- 
minate, infecting the leaves and, b\ 
early summer, forming orange-colored 
pustules on the under-leaf surfaces. 

The rust knows no summer holiday, 
hut spends that .season spreading lo- 
cally over leaf after leaf and bush after 
hush. It uses a different kind of spore 
for this ubiquitous activity. When fall 
comes along hair-like bodies appear on 
the rusted leaves. These bear spores 
and the wind again helps to carry these 
hack to the pines. They make relativelv 


short trips at this time but they get 
amazing results. They infect the pines 
only through the needles. From these 
fingertips of the tree the fungus sends 
its tiny microscopic threads hack 
through the needle into the twig and 
thence to the branch or the bole of the 
tree. First evidence that the tree is 
stricken is an orange di^cloration on 
branch and bole. Then, in a )ear or so, 
the blisters form, let loose their spores 
and the life cycle goes on. The pine i^ 
doomed. 

Within the hark a ranker develops 
This glows both vertically and hori- 
zontally. If it continues its horizontal 
path around the pine it is just as fatal 
as though its host had been girdled with 
iin axe. Usually the canker takes the 



A young white pine that has been 
killed by insidious blister rust 


top of the tree, causing starvation of 
the rest or death through the attacks of 
secondary fungi. A more recent mode 
of rust killing has been found in the 
west. In these cases, the full significance 
of which is not yet known, the rust has 
not reached the trunk but has infected 
so many twigs as to remove all foliage 
and rapidly kill the tree. 

Since only Ribes hushes can nurtuie 
and spread the fungus, the method of 
control is obvious. It’s out damned 
Ribes and spare none. These pestiferous 
Ribes, of which there are 62 different 
k'nds growing wild in the woods, effect 
various methods and locales of growth 
and have to he attacked in different 
ways. A whole battle plan has been 
worked out based on exhaustive re- 
search and study of their habits. The 
sticky currant, for example, likes 
wooded slopes back from streams and 
has a way of springing up in burned 
over areas. The white-stemmed goose- 
berry and the wild black currant in- 
habit iiioi.st and swampy spots. The 
prickly currant is abundant in stream 
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bottoms, although oftt^n found also on 
wooded slopes. 

Control of the blister rust is not a 
year-around job. It must be done during 
the few months of the year when cur- 
rant and gooseberry bushes are in leaf. 
Frost or severe drought causes the 
leaves to fall in mid-season and relards 
the work. Eradication also calls for 
woik of high ((ualit\, thus demanding 
specialized and highly-trained super- 
vision to a degree greater than almost 
any other forest nidiiagement operation 
for which c<»mnii>n lahoi is €*rnployed- 

Study has shown that the white- 
stemmed goosebeiry and the wild black 
currant ate Public Enemies One and 
Two in the western white pine region. 
They are the most eager hosts to the 
spores. Since the) glow in profusion 
along stream banks the) aie called 
“stream t)pe Ribes,” and assault up(»n 
them comes first on the control list, 
'riiey concentrate so thickly, however, 
often partly under water, that pulling 
them up by hand was found next to 
impossible. A solution of w'ater and 
sodium chloiale and, later, the less 
hazardous calcium chlorate — was iiied 
on the wild black currant. It died under 



the girdling growth of rust canker 

this treatment, and wild black currants 
have been getting gcneious baths of it 
ever since. The while-stemmed goose- 
berry proved to be less easily killed by 
this chemical but its destruction is be- 
ing effectively accompli.shed by im- 
proved cliemical sprays supplemented 
by hand pulling where necessary. In 
California sugar pine forests these 
bushes have been effectively cleared 
out where most numerous by spraying 
Diesel engine oil on them. 

Once an area has been surveyed 
and the chemical needs estimated, areas 
are laid off as described earlier by 
our friend Forrest. Usually spraying 


equipment carried on the back like a 
knapsack is used. In places where it 
i^ practicable, “bulldozei — trail-build- 
ing tractors with toothed instead of solid 
blades aie sent snorting about tear- 
ing up the offending bushes by the 
roots and piling them up to dry. These 
are later burned and the leglon sowed 
to glass. The Kibes seedlings have a 
hard lime establishing themselves in 
sod. Thus, worthless brush land is C4m- 
verled into valuable pasturage and the 
Kibes are no more. Experimental work 
to increase* effectiveness of e*ontrol work 
and to cut its costs is continually being 
C4)nducled abmg with the task of 
eiadication. 

Studies <»f the upland species of 
Kibes found them somewhat tempera- 
mental. They react to different condi- 
tions of light and moisture, and are 
exacting as to condilitms under wliicli 
the seeds get initiate and the seedlings 
survive. The seeds have a facnltv of 
King dormant in the duff of the fort‘st 
until conditions suit them and then ap- 
pealing in great niiniheis. With such 
knowledge, cotUiol of theii activities 
has been materially aideil ami workers 
know what to lo<»k foi. 

An immigiant from Em ope, the while 
pine ilisease first made its appeal anee 
in eastein white pine forests about 30 
\ears ago. Its devastation has been con- 
siderable, hut the wide extent over 
which contiol has already been applied 
ill the cast assures courinuation of these 
biresi.s. 

T he hii ster rust was introduced into 
western North America in 1910 on 
a shipment of small pines fiom France. 
.Since then it has spread east and south- 
east fiorn Vancouver, B. C., to the south- 
ern end ol the Idaho white june belt. 
300 miles away, and to Port Orford, 
Oiegon. 450 miles south. 

The enieigency due to the rust i-, 
•ii cutest in Idaho where while pine 


lumber form» a large part of the eco- 
nomic foundation of the legion. Western 
white pine, also, has been found highly 
susceptible to the rust, and the largest 
trees will be killed rapidly in areas 
which are not protected by 1936. Worse, 
the magnificent sqgar pine of California 
is even more siisceplihle to blister rust 
attacks than is the western white pine. 
However, the rust is not yet known to 
he in California, wheie millions of 
acres of sugar pines would he affected. 
\s a preventive measure, five hundred 
Conservation Corps men are eradieating 
Kihes at strategic California points be- 
fore it is too late. The notable sugar 
pine forests of Yosemite National Park 
are included in the California protec- 
tion program. 

In drawing upon the C. C. C. for the 
much-needed reinforcements, it wa.s first 
iiect‘ssary to train leaders. Men were 
(liosen at various camps and put 
through a course of intensive training. 
They learned how to tiack the festive 
Rihes to its lair and to know what it 
looked like in its various forms. They 
practiced methods of ciew organization 
and took an elementary course in the 
technical phases (»f the job. They were 
then equipped to seive as superinten- 
dents, foremen, or (he(‘kers under the 
leehnically-trained men from the Divi- 
sion of Blister Rust Control and the 
Foiest Service. 

B y last fall, [irotective work had been 
completed cm more than 100,000 
acres in tlie west alone. Results ot past 
work conducted on a smaller scale h) 
the woikers t*f the Blister Rust Control 
Division piovide a rule by which the 
immense value of this additional man- 
power may he measured. With addi- 
tional funds now available from the 
public works fund, and with the nros- 
peet of continued C. C. C. help, the 
Division of Blister Rust Control is look- 
ing hopefully into the future. 



A C* C« C« camp in a stand of 80- to 100-year-old white pines. These monu- 
mental trees ever impress the camp personnel with the importance of their work 


The Second SCIENTIFIC AMERICAN 


Test for Telepathy 


Brought Forth Little Data Which Could Not 
Be Ascribed to the Operation of Chance 


T he rules for conduct of Scientimc 
American’s second test for telep- 
athy were published in our June, 
1933, issue. The collected results re- 
ceived from our readers have been 
carefully studied and a complete report 
made by Dr. Waller Franklin Prince. 
Since no startling evidences for telep- 
athy were revealed, we record here only 
some of the difficulties of the test and 
a few of the results obtained. 

It is self evident that any conclusive 
series of tests for telepathy must be 
conducted in rigid conformity to a care- 
fully prepared set of rules. In answer 
to the question of how far the experi- 
menters followed the directions laid 
down. Dr. Prince notes the following: 
One couple did not send in the percipi- 
ent’s papers, but the agent copied them 
in his own handwriting. In another case, 
where several groups of test sheets were 
sent in, some of the original papers 
of the percipient were returned, but the 
greater part of the records omit all the 
original sheets and were simply copied 
in typewriting. 

.So much for such deviations from 
the necessary mechanical requirements 
of the lest; those noted are typical of 
many others that were made. More 
important was the direction that the 
agent should select ’’the name of some 
simple and familiar object which he 
can readily visualize.” Many of the 
agents observed this rule, but others 
selected such words as “pain,” “music,” 
“free love,” “wind,” and so on. It is 
obvious that, in a test of this kind, re- 
suits cannot be expected if the agent 


cannot vividly visualize the object to 
be ’Transmitted.” 

We now come to the actual analyses 
of the various lists of words. Space 
will not permit a full report, and we 
will therefore omit those which may 
be listed as total failures. As in our 
first telepathy test (for results of this 
see July, 1933, issue) we received a 
perfect (?) result from the man who 
claims: “I was born with telepathy . . . 
these things are easy for me and I 
know that there is no one else in the 
world who can do it.” From the nature 
of the report, it can be dismissed as 
being the work of a paranoiac or. at 
least, a hopeless crank. 

O NE group of 30 experiments- 10 
between the correspondent and his 
wife, 10 between the wife and, presum- 
ably, her son, and 10 between the corres- 
pondent and another lady appear, upon 
first examination, to hold some prom- 
ise. But ruthless analysis must be ap- 
plied. In- spite of directions to the 
contrary, 17 and possibly 21 of the 30 
objects named by the agent were prob- 
ably either visible or audible at the time 
of the test. The word “tree,” third in 
each list, may have been suggested to 
the agent by glancing out of the window 
and to the percipient by following the 
glance. “Automobile” is number 8 on 
agents list and 7 on the percipient’s; 
the latter may have first glanced at a 
car through the window, unconsciously 


suggesting to the agent the selection of 
that word for his next number. In con- 
cluding his analysis of this group of 
tests. Dr. Prince says: “There may be 
some grain of telepathy in this series 
but it furnishes not a grain of proof.” 

In another set, the agent attempted 
his own analysis and called attention 
to the fact that similar words appeared 
in the agent’s list for one test and in 
the percipient’s for a later one. This 
can hardly be held to be evidence, as 
we cannot go back of the record. If 
we could, we would allow chance to 
play such a part as to vitiate all results. 

T he following comment is quoted 
from Dr. Prince’s analysis of an- 
other set of 50 experiments: “Agent’s 
number 7 and percipient’s 8 are, re- 
spectively, ‘bicycle’ and ‘motorcycle.’ 
We are accustomed to look with leniency 
upon a correspondence which occurs on 
the part of the percipient one number 
after the agent’s. Even a correspondence 
two numbers later might be deferred 
telepathy, although the weight of such 
an in.stance is comparatively small. A’s 
34 (’steamboat rainbow*) is a little 
ambiguous but probably he had in mind 
a steamlioat named Rainbow, P’s 34 
was ‘sailboat.’ A’s 40 is ‘pistol’ and 
P’s 40 ‘cannon,’ which makes one think 
a bit. 

’The correspondences ‘bicycle’ anil 
‘motorcycle,’ ‘steamboat’ and ‘sailboat,’ 
‘pistol’ and ‘cannon’ are statistically, as 
proved by experiments in guessing, 
really much beyond expectation. There 
is not enough in this series to demon- 
strate telepathy — nothing like what the 
Sinclairs would get in a series of only 
10 to 14 objects — yet the results are 
sufficient to make it worth while for 
these subjects, exercising every possible 
care as to conditions, to experiment 
further.” 

There are other tests in our files 
which show rather far-fetched apparent 
coincidences, but the above suffice as 
representative of them all. When the 
bright light of impartial analysis is ap- 
plied, and every conceivable loophole 
is closed to the operation of something 
other than telepathy, they all reduce to 
the same level, and the final verdict to 
be given in our tests must read “Not 
Proved.” 


this issue Scientific Ameri^ 
can brings to a close its active 
participation in research for telep- 
athy. When we started our telep- 
athy tests early in 1933, we con- 
sulted several of the best minds in 
psychology regarding the then pro- 
posed procedure. There was a gen- 
eral agreement that any series of 
tests which would add to the data 
regarding telepathy would be of 
value for further study. Since, in 
scientific research, any avenue which 
vffers a possibility of results is worth 
following, we have devoted consid- 
erable time and space to the subject 
of telepathy. The report of our first 
test (July, 1933) ^owed a slight 
tenden^ toward the operation of 
something other than chance; results 


of our second test appear on this 
page. It now appears that further 
tesu, to be of the greatest value, 
must be conducted under controlled 
laboratory conditions. 

We wish to thank those of our 
readers who have been good enough 
to take part in our tests, and also 
those who have offered suggestions 
for further investigations. Those who 
have written to us regarding appar- 
ent telepathic experiences have also 
done a great service to science, and 
their recorded statements will be of 
great value to psychology. These 
records will be kept in absolute con- 
fidence, and no names will be 
divulged in print without permission. 

— Tfie Editor* 
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OUR POINT OF VIEW 


The Mail Goes Through 

D uring a recent spell of bad 
weather, two airmail planes 
crashed in the wildest part of the Alle- 
gheny Mountains in Pennsylvania. All 
scheduled passenger air-transports had 
been grounded by flying conditions but, 
true to the traditions of the service, the 
mail went through. Both pilots of the 
doomed planes were in constant radio 
communication with Newark Airport up 
to the minute when they decided that 
the coating of ice and snow gathering 
on the wings would make further 
progress impossible. “I’m falling 500 
feel a minute,” radioed one <»f the pilots. 
‘TfUesa I’ll go over the side. So long.” 

Parachutes saved the lives of the air- 
men, Harold Gav Andrews and Dean 
Burford, both veterans of the service, 
but their planes crashed in the snow- 
covered mountains. Through the storm 
they struggled to their planes, extri- 
cated the n'gislered mad pouches, and 
made their respective ways to the near- 
est villages. 

Thus, briefly, is written a short chap- 
ter of the history of aviation and the 
airmail. A useless waste of planes? A 
risk of human lives that was unwar- 
ranted? We think not. The tradition of 
the mail is one on which rests a large 
part of the economic structure of this 
country. It must be preserved at almost 
any cost. The fact that these two pilots 
came through with their lives and that 
they reclaimed the mail points to sev- 
eral thing.s. First, they knew their ships 
and their business and were e<|uipped 
with efficient parachutes. .Secondly, they 
were in constant communication with 
the airport so that in case of trouble, 
rescue parties could be dispatched im- 
mediately. Thirdly, there was no fire to 
destroy the mails, due to the presence 
of mind of the pilots in shutting off the 
ignition before bailing out. 

The airmail in the United States has 
a record of which we may well be proud. 
It cannot fail to grow when the ships 
are in the hands of such pilots* a** 
Andrews and Burford. 

Streamlined Motor Cars 

W RITING of motor car design in 
general, and streamlining in par- 
ticular, a correspondent to the New 
York Herald Tribune makes the follow- 
ing remark: “Streamlining, of course, in 
automobile design is the bunk. No motor 
should be driven fast enough to have 
wind resistance make any appreciable 


difference.” Since this appears to be a 
more or less general impression, we 
hasten to correct it. The essential rea- 
son for streamline design is not to ob- 
tain more speed, but to achieve practical 
speeds with a minimum of horsepower 
and hence a minimum of gasoline con- 
sumption. Above 30 miles per hour, 
wind resistence is an increasingly im- 
portant factor in power consumption. 
Since the average motor car speed to- 
day, as pointed out in the article start- 
ing on page 76 of this issue, is in excess 
of 40 miles per hour, it will be seen that 
streamlining can and will have a direct 
and important effect on the motorist’s 
pocket book. 

We hope that automobile manufac- 
turers will take to heart the teachings 
of the science of at‘rodynamics, and 
that soon there will be available cars 
in which the gasoline we have to pay 
for will be used to get us over the 
ground at a reasonable speed without 
sacriheing a large proportion of the 
power developed to overcoming wind re- 
sistence. 

Absent-Minded Professors 

P opularly a scientist is supposed 
to be a tall, gaunt figure clad in a 
long white smock. He wears whiskers, a 
pair of Oxford glasses on a black rib- 
bon, and he spends his life gazing at 
the contents of a test tube. His sur- 
roundings seem to consist of a micro- 
scope — if more surroundings are need- 
ed, two microscopes. 

Go to any gathering of scientific men, 
wliether physicists or chemists, biolo- 
gists or anthropologists, and take a 
census of whiskers, Oxford glasses, and 
other scenic effects. T<»day not two men 
of science in a hundred sport the tia- 
ditional hirsute adornment, while the 
scientific man who dared appear in the 
stilted Oxford glasses and ribbon of the 
traditional concept would be an object 
of amusement among his colleagues. 

Your man of science is tf>day a plain 
unaffected fellow, dressed about as you 
are. He speaks about as you do and he 
is as human as you are. He enjoys a 
good time as well as you do and he isn’t 
above raising Cain a little now and then 
for the good of his soul. In short, he is 
just a plain average man. 

Gone, too, is the typical absent- 
minded professor of the comic cartoon 
— at least professors are not more ab- 
sent in mind than most of us, and aren’t 
we all absent-minded at times? One of 
the most absent-minded men was Pain- 


leve, a noted mathematician. It is said 
that he would take a taxi home when his 
own car was waiting for him. When the 
taxi driver asked for his address he 
often gave his telephone number. Once, 
expecting a friend, he pinned a note on 
his own door: “Painleve will return in 
15 minutes.” On returning he saw his 
own note and sat down on the step and 
waited for himself. But Painleve was 
also a politician — thrice premier of 
France. Perhaps he was absent-minded 
as a mathematician and present-minded 
as a politician -^-if not the reverse. 

Scientists, after all, are “just folks.” 
It is time the traditional concept of them 
*«h4iuld be chlondormed. 

A Mugnificpni Flight 

K ings and (jueens, prime ministers, 

- and presidents have rendered hom- 
age once more to aviation's “Royal Fam- 
ily.” Colonel and Mrs. Lindl>ergh, on 
their remarkable air jaunt across the 
North Atlantic; buck and forth across 
Europe, the British Isles, and Africa; 
and across the South Atlantic to Brazil. 
As this is being written they have landed 
in Florida on their way from South 
America for Christmas at home. 

In flying as they have, to all outward 
ajipearanres casually and as whim led 
them — like carefree adventurer.s — they 
have shown again, in true Lindliergh 
fashion, that the airplane, in competent 
hands, is as safe as the automobile. 
Leaving the United States July 9, they 
explored the North Atlantic as it never 
beff>re has been explored. Extraordi- 
narily dangerous flights, such as cro'^s- 
ing the Greenland ice cap twice, were 
taken as all in the dav’s work; and the 
crossing of the South Atlantic with 
hardly more fanfare than obtained when 
the Colonel took off from New York 
for Paris one spring day in 1927. 

The record of this flight is perhaps 
the greatest testimonial to aviation ever 
written — to American aviation. We ex- 
tend to the Ctdoncl and his expert 
assistant, Anne, our sincere congratula- 
tions. We have, however, one friendly 
suggestion to make: 

Colonel Lindbergh is the symbol of 
American aviation; he is the personifica- 
tion of its progress and its triumphs. 
We hope, therefore, th^t on completion 
of the present trip, he will be content 
to leave more of the future pioneering 
to others, will himself live less dan- 
gerously, at the same time giving of 
his wide knowledge to the furtherance 
of aviation. 
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A Doctor Looks at Smoke and Dust 

By w. w. McFarland. m.d. 

Director of the Ocpartment of Public Health. City of Pittsburgh, Pennsylvania 


T hirty ^oars ap;o an Allotilicnv 
County judjic, sitting in Pitt'^hurgli 
anti tilling on the application of a 
litigant for relief from oie dii*'!, <le- 
clared that if the people eoiihl not viami 
the consetpiences ineident to a nuinu- 
faeliiring district they could move out 
of town. He veiy prohuhly was sint'ere 
in believing at that time tliat nothing 
could he done in the way tif euihing 
air ptdhiljtm. 

It is a mattei of reeoid. however, llidl 
eight )eais lattT Mellon riislUute of In- 
dustrial I\es(Mich was launelied upon 
the iidtion^ fir**! e<»mprehensive suivey 
of miinicipdl atmo'^pheiie eontaniina- 
tion, and that, on the ha^i^ of facts 
uncovered in il'^ D)ll to DILI survevs, 
something did begin happen about 
smoke and dust in I'lttshurgh, and 
things have been happening ever since 
People did not have to move to gel 
lelief. Under the program of gradual 
improvement adopti’d bv the eitv. the 
air of Ihtlshurgh slowly but st<’ddil\ 
has progressed toward a eomlition of 
hvgienic puritv. That piogiam will con- 
tinue to be piessed unlil the citUs at- 
mosphere has been lestored to as near 
its pristine state as is piaetically attain- 
able. It has vet a considerable distance 
to go, but it IS on Its vva> and will not 
b(* luined asidr. 

This brief histoiieal statement is 
given as a means of assisting an intel- 
ligent understanding of Mellon In- 
stitute's latest contribution in the strug- 
gle which all cities must continue to 
carry on against the pollution of theii 
air supply. 

Under the supervision of H. R. Mel 
ler, the head of its Air I’olhition Investi- 
gation, Mellon Institute has prepared 


a piaclieal “Modem Plan for Com- 
munity Campaign Against Air Pollu- 
lion" Initial suggestion that such a 
plan be diawn up came from the Col- 
lege of Physicians in Philadelphia. A 
program of action is being developed 
there by a special cominiltcc appointed 
h\ the College. A lengthy ahstiact of 
I he plan, as fniblished in the Amaican 
fonnial of the Medical Sciences, h be- 
ing widely .studied and favorably com- 
mented on by ph>sicians. Meantime, 
the New ^'oik Academy of Medii'ine’s 
committee on Public Health Relations 
has srheduled a session where the plan 
will he diseussod by its author, with 
s[)ecial refe rence to application in the 
New York area. 

KLLON l\.STlTLrrK\S election to 
present its pure air campaign 
plans to medical societies is consistent 
with its handling of the problem fiom 
the very stait of its investigation. It is 
a matter of record that campaigns 
against smoko and dust get satisfactory 
lesults only In cities where phy.sicians 
take a leading hand. Tlu’re is also the 
ofi-iepeated Institute declaialion that 
since pine air is primarily a medical 
consideration, the necessity for medical 
leadei ship cannot safely be disregarded. 

Along with the piomulgation of the 
modern campaign plan, the Instil iite 
has expressed the opinion that an un- 
usual opportunity cxisi.s to make prog- 
less in the restoration of hygienically 
pun’ air to the eilios, and it urges 
medical societies to assert their leader- 
ship. It IS pointed out that the seientihe 
research workers, engineers, and others 
who would be entrusted with the exe- 
cution of a municipal program want to 


know what suhsiances, now present in 
eitv air, must come out to make that 
ail eonfoim to the necessities of human 
comfort and health. They wish to have 
the pliysicians set the limit for smoke- 
lessness and du.sllcssncs.s. 

For the benefit of the layman who 
might he constrained to think the physi- 
cians have been unduly hesitant or 
dilatory in asseiling their leadership 
111 this important nialtci, it should he 
explained that only recently have lead- 
ing combustion engineers and other re- 
lated specialists fully demorisUaled 
iheii ability to fill a prescription for 
the smokeless and dusiless operation of 
‘'Uiall as well as largi’ fuel-burning 
plants, to he done practically and at 
nasonahle cost. In these demonstra- 
tions, (»f course, they aic employing 
afiplianee.s, processed fuels, and firing 
methods hi ought to perfec tion in the 
last few' years. Under these altered cir- 
eumstanees, it can now he said with 
assurance that, if the physicians will 
wiitc a prescription setting up reason- 
able standards of diisilcssncss and 
smokclcssness, the enginc^ers can fill it 
without committing fuel consumers to 
costlv, experimental ventures. Always 
herelofoie there has been the objection 
from some cpiarters tliat while pure air 



Air hygiene studies are carried on in 
laboratories on a comprehensive scale 


A steel plant in operation. The prin- 
cipal fuel if bituminous coal that is 
being properly used in the furnaces 
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is a cit) asset of fundamental value, its 
attainment could not be secured save 
at undue expense. Thanks to the efforts 
of inventors, rc*-carch workers, manu- 
faelurers, and ptogressive fuel pro- 
ducers, that objection no longer holds 
good. Flighty percent of the solid par- 
ticles now emitted by stacks where solid 
fuel or refuse is burned can be kept 
out of the air by tested applianees and 
processes that are not burdensomely 
expensive. In many ca.ses, a large per- 
centage of the cost would be returned 
as direct savings. 

I N this connection, the engineers point 
out other interesting facts. The per- 
centage of inefficient heating and power 
plants has increased greatly, due to 
vlow rate of replacement during the 
depression period and to the fa<‘t that 
advantage to the full extent has not 
been taken of improvements in e(piip- 
ment and finds developed by 'science 
(iiven favorable credit conditions and 
expanding volume i»f bu‘-iness, heat 
and power makers may wig'll to move 
quickly to the pur( base and installation 
of modern, economical equipment and 
harmonious finds. A development of this 
sort should be anticipated. M/here 
standards of sniokelessness and dusi- 
lessness are t<i be set up by munici- 
palities, early action to ibat effect is 
desirable This would give fuel users 
advance notice anil let them take ad- 
vantage of the fact that the installation 
of equipment designed to control smoke 
and dust costs least when put in as a 
part of a general alteration or leplace- 
nient job. 

These are sinne of the considei alion- 
iindi'rlying the asseition that phvsieuiiis, 



Air pollution is found by recording 
ultra-violet rays received from sun 


public health workers, and others in- 
terested in restoring pure air to cities 
are confronted with the opportunity of 
a generation for scoring substantial 
gains. 

As a physician and health department 
executive, my primary concern with air 
pollution has to do with its medical 
aspects. There can hatdly be any dis- 
agreement with Meller’s statement as 
given in the preface to his plan: “Pure 
air is primarily a medical considera- 
tion and Its maintenance is a municipal 
health department responsibility, just 
as are pure food and pure water.” 

I r has been reported that certain 
derivatives of tar will, through re- 
peated irritation, cause cancer of the 
skin. These derivatives are among the 
constituents of .soft coal and oil smoke, 
and may also enter the air from othcT 
industrial sources. Dr. Jerome Meveis, 
of the New York Department of Health, 
made a very inleiesting partial surve\ 
in this field a few years ago, in which 
he called attention to the apparent 
fiarallelism of high smoke content of 
the air and incidence of cancer. This 
study should be resumed in the light 
of mo^t iccent information and the im- 
piovement in the gathering and com- 
piling of cancer statistics in New York 
City. 

Other reported expeiiences and in- 
vestigations include other harm done to 
health by dust, gases, or unburned 
(atomi/ed) oil coming from stacks, and 
various metallic oxides and chemical 
‘-ubstanccs thrown off by domestic and 
(ommercial incinerators and indusliial 
plant-. 

Space does not pci mil a detailed ac- 
count of the physiological effects of the 
vaiious contaminants usuallv found in 
' It) air. A general observation will 
suffice: It is ea^'ier for the average man 
to keep up his bodily resistance to 
disea'-e and to maintain vigor when be 
i'- making direct contact with '-trong 
'-unshine and is breathing air of little 
dust content. Under such conditions the 
health hazards arc fewest. Actually, 



man can evi^t wholly without sunlight 
and can endure considerable concen- 
ti at ions of some kinds of dusts. But the 
broad inti'ri'sis of medical science do 
not lie in the din ction of encouraging 
such difficulties or of increasing the 
complications and artificialities of cit\ 
life. Sinci* it is easier, cheaper, and 
safer to live in intimate contact with 
unfiltered sunshine and air free of harm- 
ful pidlutants, preventive medicine is 
properly cimcenu'd with a movement 
toward restoration of natural condi- 
tions. Preventable smoke and dust 
clouds that olistrui t solar radiation and 
fill the nose, thioat and lungs with ir- 
ritants are peiilous. 

Over and beyond the physiological 
effei ts of atmospheiic contamination are 
jisyehological aspects to which investi- 
gators have < ailed attention. There is 
also an economic angle. All these aie 
touched on in Mellon Institute’s plan 
and will be studied by inventors, chem- 
ists, physicists, and others who must 
have a hand in filling any pure air 
prescription the physicians write. 



Smokeless firing of locomotives. 
Engines in the Pennsylvania yards 
in Pittsburgh ready for rail service 


The Revised Food and Drugs Bill— 


I N ihu da>s of the Restoration there 
lived in London a “Gentlewoman.” 
She abode at “the Surgeon’s Sign, 
just at the eorner of Covenlry-Court in 
the Haymarket, near Pickadilly,” and 
«<hc issued a Bill (or advertisement) in 
which she first praised God for making 
woman beautiful, and then offered t(» 
all and sundry “a highly approved ‘Bal- 
samick Essence,’ with several other In- 
comparable Cosmeticks, l(dth fully 
pic pared wUhnnt Mercury^* (n.h ) 
to keep her so in case she backslid 
from pulchritude. This Essence 
would renH»ve all freckles, wrinkles, 
tan, sunburn, yellowm‘ss, and “nior- 
phew” in 30 days, and render “the skin 
plump, soft, fair, bright, smooth and of 
a lovely colour.” 

That just about covers the possibili- 
ties of a complete cosmetic and it is 
interesting to observe that they had not 
one, but many, way back there when 
Pepys kept his sly diary and Cromwell 
had not long been in his grave. It is 
even more interesting to know that at 
least one “Gentlewoman” cosmetician 
was so scrupulous about her wares that 
she scorned the use of the violent poi- 
son, mercury, in their preparation. It 
is therefore somewhat humiliating to re- 
flect that within the past five years (and 
even today) American ladies have used 
and been poisoned by cosmetic prepa- 
rations containing not only tm‘rcur\, 
but lead, arsenic, thallium acetate (the 
rc»denl exterminator), ami toxic organic 
compounds with astonishing names that 
would only confuse us if mentioned 
here. 

I N the London «»f Ile'-loialion turn's it 
was known that meicury was a dan- 
gerous substance to put in cosmetics. 
Today the market of America is re- 
plete with hair tonics, ointments, freckle 
removers, beauty lotions, whitening 
creams, and other beautifiers containing 
this metal. The prolonged use of such 
cosmetics may cause severe skin irrita- 
tion or even systematic poisoning, be- 
cause the skin so readily absorbs mer- 
cury. The kidneys may be damaged ir- 
reparably, the teeth ulcerated, and the 
jaw bones may decay. Even death can 
ultimately result, for many individuals 
are highly susceptible to mercury poi- 
soning. Arsenic occurs in many hair 
Monies and dandruff remedies. Lead ap- 
pears in hair dyes and tonics and in 
scalp lotions. Thallium acetate was the 
active ingredient of a cream advertised 
to remove excess hair harmlessly, but 
which sent numerous ladies to hospitals, 
they having lost every hair on their 


What It 
Means to 
YOU 

By T. SWANN HARDING 

bodies and been desperately ill henides. 
A dye to lend lure to eyelashes has pro- 
duced many cases of severe dermatosis 
and, in several instances, has perma- 
nently impaired the vision of the users. 

It is natural to ask: “How can such 
things be? Don’t we have a Food and 
Drugs Law? Why don't the rascals down 
in Washington enforce it, protect the 
ladies from these poisonous cosmetics. 



Testing digitalis in U. S. Food and 
Drug Administration Laboratory 


render their kissproof lipsticks actually 
kissproof, and keep women, as one Mid- 
dle Age quack described them, ‘The 
Admirablest Creatures that ever God 
created under the Canopy of Heaven?’ 
If mercurial cosmetic preparations were 
known to be dangerous in the 16th or 
17th Century, what possible excuse can 
there be for their sale in America in the 
20th Century? What is the matter with 
those impotent dodoes who make out 
they are enforcing the law?” 

At this point it is well to read the 
present Food and Drugs Act. That act 


defines a drug as an agent used in the 
treatment of disease. Freckles, excess 
hair, wrinkles, enlarged pores, falling 
hair, obesity, and dandruff arc not dis- 
eases; they may he blemishes or both- 
erations, but they no more classify as 
diseases than do irregularly architec- 
tured noses and shortness of stature. 
Hence cosmetics are not drugs, unless 
they make some specific claim to cure 
disease on their labels —which, gen- 
erally speaking, they never do. Cos- 
metics are surely not foods. Gadgets 
to straighten noses are not drugs, 
and neither are mechanical chiro- 
practors intended to stretch the short 
men to great height so that they may 
avoid the failures and humiliations 
those of small stature (like Napoleon) 
undergo. 

T herefore the present Food and 
Drugs Act does not cover cosmetics. 
It does not cover therapeutic gadgets 
and contraptions, some of them selling 
for 10 dollars and costing 75 cents to 
make, and all of them as astonishingly 
magical in their claimed powers as the 
miraculous necklace some firm got out 
to cure goiter. The present law does not 
rover advertising, other than statements 
which appear on the labels of food and 
drug products or those made in book- 
lets or folders that form an integral 
part of the package as sold. For that 
reason a common remedy advertised 
widely as good for all ills to which 
womanly flesh is heir, and really an in- 
nocuous mixture of useless herb extracts, 
bears on its label the mere statement 
that it is “Recommended as a vegetable 
tonic in conditions for which this prepa- 
ration is adapted,” meaning nothing at 
all and being true to fact! 

In consequence of these deficiencies 
which have made Dr. Harvey W. Wiley’s 
Food and Drugs Act obsolete, a revision 
of that act has been prepared to super- 
sede the old statute. It was written by 
legal and scientific experts in the De- 
partment of Agriculture, gained the 
lileasing of the Administration, and was 
introduced in the Senate by Senator 
Copeland in June 1933 as S. 1944. That 
bill does specifically cover cosmetics. It 
covers gadgets and contrivances. It cov- 
ers advertising, applying the same stand- 
ard of accuracy to it that the present 
law applies to food and drug labels. It 
sets up food standards and it establishes 
minimum tolerances for the poison con- 
tent of foods. 

What will be the status of a cosmetic 
under that bill? Just two or three years 
ago a remedy for superfluous hair, in 
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the form of a cream, was advertised to 
ladies. They were to apply it freely, as 
they would a cold cream. It was said not 
only to be harmless but to be beneficial 
lo the skin. Yet it contained 7 percent 
of the deadly poison thallium acetate, 
whereas the leading dermatologists in 
the world used never more than a 1 
percent thallium acetate cream in their 
work, and this was applied with the 
utmost caution. Many skin experts 
would not prescribe the use 
of such creams at all. The 
revised Food and Drugs Bill 
will declare that a cosmetic 
(also a household remedy 
or pioprietary medicine) 
must be harmless to the 
consumer when used as di- 
rected on the label. Second- 
ly. it will say that no false 
or misleading statements 
cun be made about any cos- 
metic, food, or drug product 
in magazine, newspaper, 
bill board, handbill, radio, 
or other advertising. 

After all, no one knows 
belter than the scrupulous 
manufacturer of cosmetics 
that unwarranted claims 
have injured this business 
severely. For that reason 
the cosmetic industry, ex- 
<’ept for its underworld ele- 
ments, is behind the bill. 

Cosmetics cannot feed the 
skin, reduce flesh, eliminate 
wrinkles, remove enlarged 
pores, or perform magic. 

The true foundation of beauty is health, 
which depends largely on proper food, 
sleep, and exercise. Cosmetics have a 
legitimate function in enhancing natu- 
ral beauty, but they do not need lo 
contain poisons in order to perform that 
function. Claims for special merit due 
lo incorporating turtle oil, strawberry 
juice, hormones, vitamins, buttermilk, 
milkweed, cucumber extract, lemon or 
other rare, precious, difficultly obtained, 
or mystical ingredient" are not justi- 
fiable, while wrinkle and muscle oils, 
in beautiful bottles, with attractive la- 
bels, selling for one dollar an ounce, 
often contain only castor oil and a little 
color and perfume! 

T he I>etter makers of cosmetics know 
these things. They have in some 
cases been forced, or at least have felt 
compelled, to make unwarranted claims 
for their products because of the mani- 
festly unfair competition of gentlemen 
of the cosmetic underworld who made 
the business a racket, and whose ac- 
tivities will be curbed by the revised 
Food and Drugs Act. It is for this rea- 
son that the industry as a whole backs 
the bill. True, there are occasional ex- 
cited protests, like that of the half- 
hysterical speaker who recently de- 


clared that the new bill compelled cos- 
metic manufacturers to put vitamins in 
lipsticks. He had half heard a talk on 
the bill and had later scrambled allu- 
sions to nutrition with statements about 
cosmetics. The bill actually combines in- 
creased consumer with increased pro- 
ducer protection, the former being 
protected from poison and the latter 
from un«(crupulous and unfair com- 
petitors. 


Turning lo drugs: Just what reason 
IS there that Claubei’s salts, the purga- 
tive usually given to horses, should be 
exploited under a trade name as a 
remedy for kidney trouble, rheumatism, 
indigestion, high blood pressure, arthri- 
tis, faulty elimination, acidosis, and all 
the ills of increasing age? What further 
reason is there that the public should 
puiehasc a pound package of these 
magic salts for $1.50 when they can go 
lo the drug store and get Glauber's salts 
for 40 cents a pound or, better still for 
humans, F.psom salts at 9 cents? There 
just is no sense to that. 

Why should unfortunate sufferers 
from diabetes be permitted to waste 
their substance to the extent of 12 dol- 
lars a pint bottle for an extracted con- 
coction of a common weed, horsetail, 
that grows along railroad tracks, which, 
in spite of its jocular name, is known 
to scientists as containing no medicinal- 
ly active ingredients? Why should the 
victims of tuberculosis of the lungs be 
additionally victimized by a heartless 
corporation which recommends to them 
as a cure for their ailment a common 
horse liniment composed of well known 
and quite ordinary ingredients? Why 
should the obese be persuaded to buy 
a fat reducer guaranteed to Iw harm- 


less but which contains actively dan- 
gerous thyroid substance as well as 
portions of a certain seaweed long u^d 
in Ireland to fatten hogs? 

Under the present law these are all 
remedies for disease, except the anti-fat 
preparation — for excess fat is not le- 
gally a disease: it is simply a social 
handicap. The labels of these prepara- 
tions are blameless. Not one label 
makes extravagant claims. But their 
general advertising is quite 
another thing, especially 
over the radio. In other in- 
stances a properly labeled 
box of Epsom salts may be 
shipped in interstate com- 
merce quite legally labeled, 
but when it arrives at the 
druggist's it is placed in a 
holder, shipped separately, 
on whirh there are printed 
curative claims from ane- 
mia to zoomorphism and 
from cancer lo club-foot. 
Tlieie IS no scientific justi- 
fication for that. It is not 
ethical business. Why tol- 
erate it i What reputable 
manufacturer would want 
it toleiated.^ 

T is true that some rep- 
utable manufacturers ap- 
pear to lie opposed to the 
Copeland Bill. This is mU 
to be wondered at when one 
considers the fairy tales 
they have been told about it 
bv those lo whose interest 
it is to have the bill defeated. They have 
been told seriously that the bill is de- 
signed absolutely {o prohibit self-medi- 
cation. This is absurd on its face. As 
long ago as 1913 the Journal of the 
American Medical Association itself af- 
firmed the right of laymen to treat 
themselves with home remedies for 
minor ailments, and Dr. Arthur J. 
Cramp of that Association reaffirmed 
this in a magazine article in 1933. You 
cannot stop people from trying lo treat 
their own ailments, but you can go far 
towards making that sell treatment fool- 
proof. 

Anyone who reads the Copeland Bill 
will find that it goes into great detail 
about the labels for proprietary reme- 
dies. These labels must be fully informa- 
tive. They must ^tate that the remedy 
is a palliative and not a cure, when it 
is not a cure. They must carry warn- 
ing statements about hypnotics and 
habit-forming agents. They must list all 
dangerous drugs. The. manufacturers of 
proprietary remedies must not adver- 
tise them for the treatment of a long 
list of diseases for which science knows 
that it is dangerous to have laymen 
treat themselves. No false or misleading 
curative claims can be made on labels. 
It is quite obvious that all this discus- 



Koremlu waa only one of a number of hair removers which 
contained thallium acetate and caused very serious trouble 
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sion Ih in the hill n<»t liecau«ie doctors 
need such information about propri- 
etary remedies. 

The whole hill i^ piedioatcd upon a 
continuation of sclf-mcdication hut it 
lues to make sfdf-iiiedicalion foolproof 
hv ^Jviii^^ the oidinuiv hi> consumer the 
same iiifoniiatioii about the lemcdy that 
a doctor would have If science knows 
that saline laxatives are not remedies 
for the diseases of old a^e, that hor'^e* 
tail is not a icmedv for diahelis oi a 
common liniment for tiiherculosis. and 
if a mixture (ontaining thyroid or thal- 
lium acetate is m»t '‘safe and harmless"' 
to use for obesity or excess hair, why 
should not the la\man have the heneht 
of that scientific information'^ The 
Clopeiand Bill will, if passed, merel) 
make the fruits of siieiilific knowledge 
so aceessdile that laMiieii can use them 
almost aiitoiiiaticalls 

T oday the horsetail diabetes reim‘dy 
is freel\ sold because the Oovein- 
nient, in bringing its case, could not 
piove that the theiapeutic claims made 
on the label were ‘TaNe and fraudu- 
lent/’ There was no shadow of doubt 
but what the claims were false. That 
was proved. Horsetail was not a rerneiiy 
for diabi'tes But fiaiid c'oiild not be 
pioved because it could not be shown 
that the manufactiiier knew he lied 
when he affixc'd such labels to his jnod 
net. Under the Copeland Bill it will 
not be necessary to prove intent to de- 
ft aud in such instances. The mere fact 
that a curative claim is false* ami mis- 
leading will be sunicieiil and, in the 
name of scientilic reseaich and the 
boons it has given u*-, whv should tliat 
not be sufticient i 

In the mallei of fc»ods the Copeland 
Bill will esiabli-'h standards. Voday 
there are no legal food standards except 
lor biittei and a few canned products, 
the lattei having been enacted at the 
demand of the* canning industry itsell. 
'ronial<» paste may contain 12 oi 22 per- 
<*ent solids; “maple flavored" siruji iiiav 
contain less than 2 percent maph* .sirup, 
only a trace of ordinary sugar, and 
about 98 pel cent corn sugar, jam niu\ 
c'ontain 22 m lieu of 15 percent of fresh 
fruit, and the same holds for preserves; 
oysters may be soaked till they contain 
an inordinate cpiantitv of water, and ivv 
cream whipped until it is little more 
than well threshed atmosphere. These 
piac‘tic’es cannot be stopped today be- 
cause we have no legal food standards. 

The Copeland Bill will remedy that 
hv establishing standards for foods It 
will go far toward proleeiing puhlie 
health by demanding that lic*alth foods 
really be health foods, or else quit 
claiming that thc‘y arc, and also hv 
establishing poison tolerances Under 
the present law the Government must, 
each time it prcjsecules, bring expert 
testimemy to show that some specific lot 


of food may be injurious to health be- 
cause it contains an added (not a natu- 
rally occurring) poisonous or other 
dedeterious ingredient. Under the Cope- 
land Bill the minimum (harmless) 
tolerances of various poisons in foods 
will he established by taking a poll of 
poison experts of the country, and vio- 
lation c)f that sturidaid will be illegal 
pet se. In some ca^es, of course, the 
presence of poison will be totally pro- 
bibiled; there will be no Icderance. In 



Some hair dyes containing lead 
have caused users intense suffering 


other cases, if it bec*oiuc*s necessary in 
order to protect the public health, the 
(io\einmc*n! can force certain industries 
to operate under a license and permit 
sy stem. 

* But this is autocracy. It gives the 
.Secretary of Agriculture and certain 
bureaucratic underlings absolutely dic- 
tatorial powers!” Your exclamation has 
been made before. It has actually been 
said that under the bill the food, drug, 
and cosmetic Industries would have no 
recourse at all to the courts in (piestion- 
iiig the decisions of Depart ramit officials, 
and that the word of such officials ’“be- 
comes the law of the land.” This is 
ludicrously absurd. Any such bill would 
he unconstitutional forthwith. Court re- 
view will occur if the bill is passed, jiisi 
as it does now, for the interpretation 
of our laws is made by the courts, not 
by Government officials or even by sci- 
entists. In many cases the bill would 
merely enact into law what are com- 
mon pri>cedures today; in others it 
would lighten loopholes in the old law, 
many of which have appeared because 
of the inevitable progress of science 
during the past 27 years. 

Suppose the bill became law. A manu- 
facturer desires to market a common 
horse liniment as a cure for tubercu- 


losis, a horsetail concoction for diabetes, 
or a food containing too much of some 
poison. He can go ahead and make a 
try at it. But, since the scientists who 
have studied tuberculoHis, diabetes, and 
poisons all their lives know that these 
products are worthless or harmful, and 
since these expeit opinions are on rec- 
ord, why do sor' Appeal may be had to 
the courts, of course. The scientists 
would he called as witnesses. But if that 
happened today you would find no sci- 
entists willing to testify in favor of such 
remedies. Yet court review is perfectly 
possible under the new hill. But no 
Department of Agiiculliire c/ar would 
dietatorially make the law. The truth 
that science had already ascertained 
would he the leal criterion of final 
judgment. 

N ATURALLY’^ this hill has enemies. 

Many of them are sincere. Nnne of 
these have been misinformed by hysteri- 
cal objectors whose disregard for fact 
is notorious. Others have positive rea 
son for oh|eeting to eerlain provision^ 
of the hill anil, in their exeilement, 
attack the whole thing rather than seek 
to have the particular defect remedied. 
Doubtless, as the hearings on the hill 
proceed, the hosidily of many of these 
objectors will he mollified. Others still 
object because tliey bold that they have 
themselves been anointed of ibe Lord to 
repiesent the consumer and, as mis- 
sionaiies to the lowly guinea pigs, thev 
alone should be permitted to write and 
to dictate the enfoiTemenl of the law. 
However, the law can no nioie be turned 
over to them than it could be turned 
ovi*r to the Ameiican Medical Asst»- 
eiation. 

All in all this is a good bill represent- 
ing a sincere effort on the part of broad- 
minded idealists to protect consumers 
from fiaiid ami harm, and reputable 
rnanufaeliirers fiom unfair competition, 
while interfeiiiig vvjlh legitimate biisi- 
ness as little as possible in order to 
accomplish the desired i*nds. Years ago 
Dr. Haivev W. Wiley held hearings on 
enforcement policies for the then new 
Food and Drugs Act. That was in 1900, 
and he then made it plain in New York 
Citv that enforcement policies would 
be designed to protect consumers effec- 
tively with as little disturbance to busi- 
nessfi as possible. In 1908 he reported 
that he was more than pleased with the 
sympathetic co-operation of business 
men and manufacturers in their com- 
pliance with the bill. Dr. Wiley’s poli- 
cies have never been changed, and it 
can be said without fear of contradic- 
tion that no reputable and scrupulous 
manufacturer has a thing to fear from 
the Copeland Bill. Indeed he has a 
great deal to gain from its passage. To 
say that its passage would greatly bene- 
fit consumers is simply to state the 
obvious. 



Elongating Legs 
BY Surgery 

the jiie-Lislerian days, pre- 
viMiled fjrouress until ad- 
vances ia aseptic surgery, 
particularly since the war, 
became so f^reat that the per- 
centage of infection has been 
immeasurably reduced and 
o[)erative procedures of great 
complexity may be under- 
taken with full <*i»nhdence of 
success. 

The patient, fiillv anes- 
theti/<‘d, is wheeled into tlie 
operating room where sur- 
geons with their masks and 
loves and nurses in similar 
arb stand guaid against in- 



A demonstration set-up showing how high- 
speed rotary saw cuts bones after drilling 


T he advances in ortlu^pedic suigeiy 
in the last 25 years, and even in 
the last decade, have been very 
great. These operations are highly in- 
teresting and are not chronicled as free- 
ly as they should be in the public 
inteiest. It is now no longer necessary to 
go through life with one leg shoiter 
than the other. It seems that a shoit 
leg is one of the greatest teriois to most 
people, who have a great horror any wav 
of “becoming crippled." Theie aie manv 
causes for ('lippiing disabilities, among 
them being infantih* jiaralysis, tubeicu- 
losis, oi any serious fiactuies or ai 
cidents whic'li might lesull in the 
shoilening of a limb Is there a leal 
remedy y Eortunatelv theie is a good 
one, when ])ractised by skilled surgeons 
who make oithopcdic operations then 
^jiecialty. 


fection. 'Lhe skin is cut away to the 
bone. The lining membiane of the bone 
is completely stripped away, together 
with all the attached muscles. The bone 


drill bores holes with wires whu’h aie 
left in place and held in adjustable 
clamps. Then with a rapidly lotaled 
power saw the large bone, the femur, 
is divided in the fashion of an elongated 
Z or tongue and gioove. The small bone 
— the hbula is out diagonally. The 
wound is then closed, the clumps le- 
maming in place until the patient re- 
coveis. Wing nuts serve to elongate the 
clamps gradually afttr the first day. 
Usually about one sivieeiith of an im h 
a day can be gained vvitbout causing 
the patient undue discomfort. Nature 
fills in the gup as it is giadually opened 
by the clamps. Tlie gain in length may 
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Hand drill for inserting wires in bones to be lengthened, developed by Dr. W. W. 
Burbank. The steel wires used for stretching are provided with drill points 


Several yeais ago Dr. Leioy Abbott 
at present a resident of .San Eiam'is(«», 
began expeiinienting with a process of 
surgical lengthening of the bones. The 
reason that such an opeiation had not 
been attempted previously was that 
bone, of all tissues of the body, is the 
most highly speciab/ed and is theie- 
fure most damaged by any infection. 
Phis fear of infection, inherited fioiu 




IS 


Left: Demonstration of bones ready for stretching 
Above: How the adjustable clamp lengthens bones 



be as much as two to three inches. We 
are indebted to the Hospital for Rup- 
tured and Crippled, Neyv Yoik City, 
which we illustrated in our issue of 



.September, 1930, and to Dr. Armituge 
W'hitman of the surgical staff for the 
above information and the accompany 
mg photographs. 
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You Have 


One Chance in a Hundred 


Editor* $ Note: After preparing 
the accompanying article the 
author submitted it to Profes- 
sor Einstein, with the following 
note: 

•’The enclosed article was 
written for publication in a 
magazine. If you find time to 
read it, I hope you will not find 
too much to object to. We have 
a maxim: that a cat may look 
at a king, so perhaps 1 can write 
concerning the renowned Doc- 
tor Einstein. At least you can 
■mile at my ‘cat-German.* ** 

Professor Einstein’s reply, 
which he has given permission 
to translate and quote, was as 
follows: 

•’Thank God 1 am not a 
king, on the other hand you 
are quite an efficient cat. What 
you say against the legend of 
the unattainableness of the the- 
ory of relativity is as correct as 
it is useful. I believe that your 
figures give a good idea and 
contribute towards removing 
that detrimental and false faith 
in authority against which I 
have always fought to the best 
of my ability.” 


T he mail wliusf wifi* <loe«in’l under* 
stand him is too common to he of 
interest. A man whom noliody un- 
derstands is, jH-rhaps, a trap;ic case, 
(We couldirt know for sure, not bein^ 
able to understand him.) But a man 
who is reputed to be understood by onl\ 
a do/en men has captured the ima^ina- 
timi of the world. 

Ever y bod) a| 2 :rees that Albert Ein- 
stein IS one of the great geniuses of all 
time His researches in mathematical 
ph)sics have revidutioni/ed .science. 
Theii t'fTeel has not been on science 
alone: ultimately they will cau.se radical 
changes in many other fields of thought. 
However, when we try to find out what 
It is all about- pist what changes are 
taking place in the theories of science 
and philosophy- -most of us, after more 
oi less reading, give it up and c*mtent 
oui selves with womlering about the 
.simpler, but more insiduble problem 
. . . how Professoi Einstein managed to 
get and retain such a wonderful head 
of hair. 

Everyone who has mentioned Doctor 
Einstein or the theory of relativity has 
asked the question, “Is it true that only 
12 people are able to understand the 
theory?” This estimate is usually at- 
tributed to Einstein himself. The last 


to Understand 

By JOSEPH 

time this question came to my attention 
the number had fallen to six. There has 
not been any recent holocaust of the 
master minds of physics, so the decrease 
must indicate that .six of the original 
group have decided that they didn't 
understand, after all. 

The question, how many people can 
understand Einstein, is very interesting. 
It would seem that an answer (of a 
sort) can be arrived at. An exact result, 
whether six, or twelve, or twelve thousand, 
would he open to question, but at least 
we should be able to come to an ap- 
proximate conclusion. As the scientists 
like to say, we can approach the proper 
order of magnitude. However, the mat- 
ter i.s not too simple. We must first 
define just what we mean by “under- 
standing Einstein.” 

T here .seems to be some fatality 
connected with popular explanations 
of lelativity, leading its exponents to 
unbounded coining of paradoxes. This 
may be a reaction from the rigor of 
technical mathematics. Whatever the 
reason, the blight should not extend to 
a mere attempt to determine how manv 
[leople are able to understand the sub- 
ject. Still, according to the definition 
we choose, we may anticipate the answer 
to he, (flt) at least 700,000; {b) per- 
haps 2000; (c) the dozen or so of the 
contemporary legend; and id) none. 

If, by an understanding of relativity, 
we mean such a complete knowledge of 
the subject that all its implications and 
effects are explicitly in mind, the fourth 
answer is correct. I am sure that Pro- 
fessor Einstein would be the first to 
agree with this conclusion. If such com- 
plete comprehension were possible, it 
would imply that relativity, as a branch 
of science, is complete, finished, and 
sterile for any future purpose. It would 
have no more worlds to conquer. Who 
would then care to study it? Let us 
pray that the doom of perfection may 
never descend on such a promising 
subject. 

However, if such comprehensive 
knowledge were attained, by a single 
master mind or by thousands, there 
would be no way of proving the fact. 
Even much simpler conceptions, ap- 
parently set out on unassailable founda- 
tions, have ultimately gone to ruin. For 


Einstein 

B. NICHOLS 

example, consider the position held for 
centurie.s by the geometry of Euclid, 
based on axioms so self-evident that to 
ask for proof would be considered a 
sign of a vanishingly small LO- Rela- 
tivity has risen on the wreck of the 
axiom of parallels. 

Evidently there is a relativity of 
knowledge, as well as a knowledge of 
relativity. Perfect understanding is un- 
attainable; therefore, a definition must 
he a matter of degree. 

Suppose we take a definition which 
will lie within the range of ihe human 
mind, and estimate, if we can, how 
many may perhaps understand almost 
as much of relativity as Einstein him- 
self. The number of men included in 
this group would he very small; per- 
haps, at the lowest, the mighty six, 
whoever they may he, and at the most 
liberal estimate, not more than two oi 
three dozen. They would lie men of 
surpassing ability, who have given a 
lifetime to the study of mathematical 
physics. Had there been no Einstein, it 
is possible that one or two of these men 
might he capable of that last stroke of 
synthesis which resulted in the doc- 
trine of relativity. Einstein does nol 
work in a mental vacuum; the problems 
which he studies are also being probed 
by others, and the findings of all are 
pooled in the general fund of knowl- 
edge. Besides, though an illuminating 
idea may wait for generations for .some 
genius to discover it; after that genius 
has once announced it, it appears to 
those who arc prepared as very under- 
standable. Our group was ready to ac- 
cept and appreciate relativity as soon 
as it was f«>rraulated. 

W E might even feel some confidence 
in naming a few candidates. Sure- 
ly Lorentz, Weyl, Eddington, de Sitter, 
and at least a dozen others who have 
made contributions directly in this field, 
as well as men like de Broglie, Dirac, 
and Heisenberg, who are working along 
other lines of physics requiring fully as 
advanced mathematical equipment and 
scientific knowledge. And we have said 
nothing of the group at the California 
Institute of Technology, whom Einstein 
has recently visited, nor of the scientists 
at Mount Wilson. 

These are the men who form the basis 
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of the “dozen” legend. To them, rela- 
tivity is of direct professional interest. 
Had the doctrine of relativity no impli- 
cations, by reason of its novel treatment 
of space and time, for the philosopher 
and the philosophically minded layman ; 
that is, if Einstein had put his system 
forth merely as the tlieory of tensors ap- 
plied to certain phenomena of electric- 
dynamics, these men would still have 
been interested. 

H owever, these are the men who 
do understand Einstein, in the full- 
est sense possible in this imperfect 
world. Our question was: “How many 
can understand?” How many, we may 
say, given the same training as these 
men have received, wcculd l^e in the 
same position? The number of mathe- 
matical physicists is limited by the all- 
pervading law of supply and demand. 
The world can support only a certain 
number of research specialists. While 
great mathematical ability is essential, 
it is not the sole factor determining who 
these men shall be. We can speculate 
that the leaders in other fields of sci- 
ence— -chemistry, geology, pure mathe- 
matics, or engineering — might, if their 
interests and opportunities had taken a 
slightly different trend, have been 
among the group c<msidered above. 

Now, let us limit the question a little 
more. The small group we have just 
enumerated should be expected to be 
at the forefront of all the latest devel- 
opments; to be able to assimilate each 
new advance as soon as it is announced, 
as well as to contribute a share. But it 
would be unfair to say that no one cun 
understand relativity unless he gives a 
whole lifetime to its study. 

In 1916 Professor Einstein published 
a paper entitled “The Foundation of 
the General Theory of Relativity.” This 
was the epoch-making document which, 
after the close of the World War, 
brought the author to the attention of 
the general public. In it tensors are 
applied to the formulation of natural 
laws; the new law of gravitation, which 
includes Newton’s law as a first ap- 
proximation, is deduced: the abnormal 
Ijehavior of the orbit of Mercury was 
explained; and the bending of rays of 
light passing near the sun, to confirm 
which scientists have gone on expedi- 
tions to observe recent eclipses, was 
predicted. If a student can read this 
paper, can follow the reasoning and 
understand what it is all about, surely 
he can be enrolled among those who 
understand Einstein; as of the date 
1917 at least, if not perhaps as of 1933. 
At any rate, he will know more than 
most of us do. 

The graduate departments of the 
leading universities offer courses in 
relativity, and it is possible that many 
of the students who take these courses 
obtain a good understanding of the 


subject. It is very improbable that all 
do. Strange as it may seem, to people 
who are not well acquainted with uni- 
versities, it is even not impossible that 
some of these courses may be presented 
by professors who do not themselves 
understand the subject. However, there 
is a high degree of probability that the 
profesmirs do know what they are talk- 
ing about, and that quite a number of 
the students manage to gain that under- 
standing. Since 1920, it is inconceivable 
that a large percentage of graduate 
students have been able to obtain the 
degree of Doctor of Philosophy in either 
physics or mathematics, without being 
conversant with the general theory <d 
relativity. 

I N the period between 1920 and 1930, 
according to statistics compiled by 
the National Research Council, the vari- 
ous universities of the United Stales 
conferred the degree of Doctor of 
Philosophy on 603 candidates in the 
field of physics, and 392 in mathematics. 
Practically 100 per year. Let us be con- 
servative and estimate that not more 
than 500 of these erudite doctors studied 
relativity. There would still be quite a 
number of graduate students who have 
failed to take the degree, but who may 
have mastered the mathematical theory 
of relativity. And it is possible that a 
few of the crop of Ph.Ds prior to 1920, 
and not included in any of our lists 
heretofore, may have mustered up 
enough energy to study the subject. And 
these figures arc for the United States 
alone. There are scientists and graduate 
*«ludenls of science in England, in 
France, in Italy, in Holland, in Norway, 
m Japan. And, of course, there may be 
a few in Germany. It would be sad to 
think that the untranslated papers of 
Einstein can be read understandingly 
only by those who have acquired Ger- 
man as a second language in order to 
be able to read the works of Einstein 
and a few others who are included in 
the group of mighty men we discussed 
at the beginning. When wc say that at 
least 2000 understand relativity, our 
estimate is really too modest. 

The impression that one receives, on 
hearing that perhaps only a dozen men 
are able to understand relativity, is that 
the material is so recondite, so difficult, 
that only a very few persons possess 
the intelligence necessary to grasp it. 
It is not a matter of acquired training 
and education, but of hereditary mental 
power. There is a certain degree of 
truth in this point of view, but it is not 
the whole truth. If we agree with the 
majority of psychologists that intelli- 
gence is, in the individual, a fixed 
quantity, we should expect that not 
everybody would possess a sufficient 
amount. In fact, a great many persons, 
even some who are fairly successful in 
many ways, are unable to master the 


abstract reasoning required for ordi- 
nary high-school mathematics. However, 
the adepts of relativity have no monopo- 
ly of intellect. The publicity given lo 
the subject and the interest aroused 
have been due to its implications for 
philosophy, and also to a large extent 
to the personality of it«» founder. Full) 
as difficult to understand, and as sig- 
nificant lt» science, are the quantum 
theory, wave mechanics, statistical 
mechanics, rln*miral tluTinodynamics, 
colloidal chemistry, and a host of other 
subjects. Perhaps only a handful, a 
couple of dozen, will become experts 
in any of these branches. The highly 
learned will be only a select few, but 
we cannot justly single out the votaries 
«»f any one branch for special honor. 

So, in considering how many have 
such native intelligence that, given the 
special training, they would be able to 
swell the ranks of, say, the 2000 plus, 
if not of the tw<» or three dozen, we 
have, to begin with, those who belong 
to the similar throngs who are verseil 
to an eipial extent in these other sub- 
jects. There would be some overlapping, 
but we should be able to include at 
least another 2000 plus from each of 
the other major branches of science. 
In the last decade, while approximately 
1000 doctorates were conferred in 
physics and mathematics, the total num- 
ber of doctorates in science was over 
7000. We should be safe, then, foi this 
last estimate, in using the same propo - 
tion and saying that at least 14,000 
could qualify. But this is just a b 
ginning. 

I F our social system weie such that 
every individual leceived the educa- 
tion which he is capable of mastering, 
the matter would lie very simple. We 
could assume that every graduate stu- 
dent of science would be of the neces- 
sary caliber. However, we know that 
many students manage to get admitted 
to graduate schools without l>eing ovei- 
burdened with intelligence. In fact. I 
would even venture the sacrilegious 
statement that some such have emerged 
with the precious doctor’s degree. On 
the other hand, the factors which may 
debar intellectually qualified individu- 
als from pursuing graduate work, or 
even from attending ciillege, are numer- 
ous and varied. For example, there are 
financial reasons. At any rate, there is 
a lack of opportunity for many—how 
many, we can only guess. Consider that 
in 1930 the universities of the United 
States conferred 1055 doctor’s degrees 
in science. In 1900, the number was 102. 
No one would claim that the number of 
people with the raw intelligence pre- 
sumably necessary for a prospective 
doctor has increased tenfold in 30 years, 
nor, seriously, that the intellect required 
of a candidate has been reduced. The in- 
{ Please turn to page 107) 






Streamlining and Your Automobile 



An experimenul model of a streamlined car (see also 
Figure 10) produced by a well-known manufacturer 


By ALEXANDER KLEMIN 

Daniel Ouegenhelm School of Aeronauticg 
New York Unlvereity 

Much Greater Gasoline Economy May be 
Expected When Motor Cars Are Really 
Streamlined. The Facts of the Matter, in 
Non-Technical Language, Are Presented in 
the Accompanying Article. Will Motor Car 
Manufacturers Meet the Demand for Great- 
er Efficiency by Producing Automobiles 
Planned by Airplane Designers? 


T he familial aulomobilf, when mov- 
ing!: Rf today’s normal speeds ex- 
erts more power to overcome air 
re^islance than to conquer pnmnd fric- 
tion. Yet motor car streamlining has 
hitherto lieen alm<»st neglected by manu- 
facturers. Speed has been achieved by 
mere application of brute ptiwer — and 
tremendous wastage of gasoline. 

Of course we have bad with us, all 
during 1933, cars labeled “streamlined” 
for advertising purposes. To tilt the 
windshield a little more rakishly, to give 
the radiutoi a push and the rear end 
u pull, did nut make a 1933 streamlined 
cur out of a 1932 model. One should, 
of couise, feel somewhat lenient toward 
the mauufactuiers. To produce a real 
streamlined car commercially would 
mean scrapping an enormous investment 
in dies and machinery. And to dare so 
far would require perfect confidence 
that buyers would take kindly to the 
new shape when they saw it. Manufac- 
turers have had good reasons for going 
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Figure I: Newton’i conception of 
the deflection of air ^’particles*’ 


at the thing slowly — for playing safe — 
for trying out public acceptance by 
degrees. Such questions of policy are 
for business men to settle. The engineers 
are quite certain that vast improvements 
in efficiency and speed are possible by 
streamlining the automobile, hut main- 
tain that real departures from present 
forms are necessary, 

Man has long known, of course, that 


the air — though invisible and thin — 
nevertheless has definite weight, and 
the ability to resist the motion of any 
Imdy moving through it. But the ex- 
planation of this air resistance or drag 
has not lieen so plain; it has occupied 
some of the greatest minds of the last 
two centuries. 

Sir Isaac Newton, who propounded so 
many mechanical laws that stand to this 
day, considered the air as being com- 
posed of many individual particles 
which behaved like little bullets or 
pellets. When particles of wind struck 
a flat plate held at right angles to the 
wind’s direction, they were then (said 
Newton) deflected at right angles to 
their own direction of motion. (See 
Figure 1.) 

F or once Newton, the discoverer of 
the laws of gravity, was wrong; his 
conception was erroneous, and the val- 
ues he gave for the resistance of various 
objects were loo high. Partially, how- 
ever, he was right: he showed that air 
dislikes abrupt deviations and sharp 
corners. 

It is not an accident in nature that 
fishes which move fast in pursuit, or in 
avoidance of pursuit, are ail of the 
shape which we have learned recently 
to call streamline. Nor can evolution 
have been blind in giving bodies of 
similar outline to the fastest flying in- 
sects and birds. When a fluid parts to 
make way for such a streamlined shape, 
this fluid (whether air or water) meets 
with no sharp corners, and follows the 
curved contours without any sharp 
changes in direction or motion. 

It is true that the air which comes 
in actual contact with the very surface 
of a moving body is brought to rest, and 
also that the fluid which is at a little 
distance from the body is somewhat 
slowed down. (The result is the same 


whether we visiiuli/e the air moving ami 
the body at rest, or the reverse.) Natu- 
rally this produces some little drag on 
a moving body, for slowing up the air- 
flow means expenditure of energy. Thih 
phenomenon, known as “skin friction,” 
is unavoidable no matter how smooth 
and polished the surface. It is, however, 
of small practical importance. 

The important fact is that the air 
flows smoothly almost to the very tail 
or stern of the streamlined body. (See 
Figure 2.) It is only at the very tail 
that a few eddies or whirls are pro- 
duced. 

Next to this natural stream-lined 
form, which has been adopted exactly 
for airships, comes an oval shape. Here 
the air-flow is rather more disturbed. 
The swirls at the rear set up a partial 
vacuum which acts as a definite brake 
on the forward movement. To meet the 
same slight air resistance as that of a 
completely streamlined body of a cer- 
tain size, an oval object would need to 
he much smaller. 

The third, or egg-shaped form, with 
its longer axis at right angles to the 
wind, has to be still smaller if it is to 
offer no more resistance when in motion 
than the streamlined shape. The air ed- 
dies quite roughly in back of the body. 

The last of the four bodies to be con- 




Figure 2: Wind effects when vari- 
ous shapes are in an air stream 
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sidered, and the one offering the maxi- 
mum of resistance, is the flat plate. 
Here the Rowing air encounters two 
sharp corners. On the windward side 
the air-flow is fairly smooth. But on the 
lee-ward side eddies and whirls con- 
tinuously form and reform, and a con- 
stant expenditure of energy is needed 
to overcome their action. The flat plate 
has to be very tiny indeed if it is to be 
propelled through the air with the 
same amount of force as is required to 
move the streamlined object. 

T hough air is relatively light in 
weight (a 28-inch cube of air weighs 
only a pound, while the same volume of 
water would weigh 100 pounds, and of 
steel 784 pounds) the force of air in 
motion may be enormous. We all know 
the power of the wind when it rises to 
cyclone velocity. We may even take a 
more homely example: A man is hold- 
ing an umbrella in a 60-mile gale 
(Figure 3.) The umbrella creates even 
more resistance than a flat plate, for 
not only does the air swirl in back, but it 
also piles up and swirls on the um- 
brella’s windward side. With an um- 
brella 3 feet in diameter, the man 
actually has to exercise a pull of 8.S 
pounds. Other simple tests of wind 
power can be made by opening the 
door of an automobile that is moving 
very rapidly, or by swinging out u 
garage door in the face of a storm. An 
Atlantic liner in a gale may be slowed 
down from some 25 miles an hour to as 
little as 10 or 12, and a large portion 
of this retardation will be chargeable to 
the power of the wind on the super- 
structure of the ship. 

Lord Kelvin, great British scientist, 
has rightly said that *’to know, one has 
to measure.” Without becoming too in- 
volved a reader untrained in mathemati- 
cal mysteries can understand how re- 
sistance is gaged in aerodynamics. 

If, for example, our flat plate is held 
s<|uare against the wind — /.e., facing the 



Figure 3: A simple experiment in 
wind resistance, described in text 


wind — on what factors will the resis- 
tance depend? And how will tins re- 
sistance vary with speed and areas? 

First, we find it simple common sense 
to say that the resistance will vary di- 
rectly as the area; as the area of the 
plate is increased, it is obvious that the 
resistance will be greater. 

Second, we find resistance depending 
on the speed of the wind; the faster the 


wind, the more air will strike the plate 
in a given time. Likewise, the faster the 
flow of the air, the more velocity it will 
lose in striking the plate. Here we have 
a double effect, due to only one cause. 
Hence this drag will be proportional, 
not to the speed alone, but to speed 
times speed. We can say, therefore, that 
the resistance varies with the square of 
the speed. Note here, in passing, that 



1922 SEDAN 



1930 SEDAN 



1933 •STREAMLINE" 



STREAMLINE SEDAN 

Figure 4: A comparative study in 
air currents around auto bodies 


it is because resistance varies with the 
square of the speed that the streamlin- 
ing of automobiles becomes of such 
vital interest and importance when 
higher speeds are considered. 

Third, and finally, resistance will de- 
pend upon a factor which we may call 
K, which is a constant representing the 
shape of the body. This always has to 
he experimentally determined. 

We are now ready to make an equa- 
tion; 

Resistance— K times {Area in Square 
Feet) times (Speed in Miles per HourY. 

For a flat plate, K equals .0032. We 
are now ready to do an example in 
arithmetic. Problem: What is the re- 
sistance of a flat plate which is ten 
square feet in area, in a wind 100 miles 
an hour? 

We take our constant K of .0032; 
we multiply it by 10 for the area; we 
multiply again by 100 squared for the 
speed; and we find the answer is the 
enormous value of 320 pounds. This is 
the force exerted against the flat plate. 

We shall study presently the cor- 
responding coefficient for the automo- 
bile. The equation for the plate shows, 
however, that we can reduce the re- 
sistance of a given body in a given air- 
speed only by changing one of two 


factors: either K, representing the 
shape, or the area. 

Now in an automobile it is hardly 
practicable to reduce the area. The 
frontal or projected area of the car is 
largely determined by factors outside 
of the designer’s control: just so much 
space, headroom, and comfort must be 
provided for the passengers. 

Aerodynamic streamlining of the 
automobile means, therefore, a changing 
of the shape-giving the car such a form 
that K is reduced in value. If K goes 
down, the resistance goes down, and 
the power expended to overcome air re- 
sistance decreases likewise. 

It is to aviation that we owe our 
greatest debt for present-day advance 
in our knowledge of aerodynamic en- 
gineering. The automobile, of course, 
wds hitched directly on to a horse-and- 
curriage age; no one ever gave u 
thought to getting through the air when 
the obvious problem was to gel over the 
ground. That the first automobiles were 
designed like carriages was no more 
remarkable than the fact that they still 
aie like them. 

Aviation, on the other hand, started 
off with the problem of designing a new 
vehicle for travel in an entirely new 
element; it had no precedents of design 
to follow; and even the first airplane^ 



PERCENT or 
FLAT PLATE RESISTANCE 

Figure 5: Air resistance of differ- 
ent bodies compared with a plate 


incorporated certain elements of aerody- 
namic design- -understandable when we 
remember that the Wrights made all 
their calculations from wind-tunnel 
tests. 

The research in wind tunnels has con- 
tinued ever since. Compare the early 
Wright biplane, seen through its many 
exposed struts and wires, with a modern 
transport ship having retracted landing 
gear, complete absence of exposed wires 
or struts, and u close approximation to 
a flying wing. 

In the year 1915 the Schneider Tro- 
phy race was won by a seaplane having 
160 horsepower at a speed of 60 miles 
an hour. In 1931 the race was won by 
a seaplane at a speed i»f 340 miles an 
hour. If there had meanwhile been no 
change in the art of streamlining and 
designing planes, the horsepower re- 
quired by the 1931 ship would have 
^n proportional to the cube of the 
ratio of the speeds. The horsepower 
would have been (340/601* X 160, or 
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Figure 6: How model car bodief 
are tuipended for wind tunnel teits 


29,200 li4>rs«‘pnwt"r,* but ihe actual 
lior’^cpowcr used by the 1931 racer 
wu*^ only 2300, <ir about one thirteenth 
of the preceding figure. 

One very important fact discovered in 
aviation is certainly not utilized even 
by the makers of these recent “stream- 
lined'* cars with ornate headlamps and 
fenders. It is a curi<»us thing that mipor 
projections tir excrescencies on a mov- 
ing lM)dy may cause two and two to be- 
come seven. If, for example, we take 
a perfect airship form, and then mount 
upon it a small piojection of compara- 
tively min<»r resistance value by itself, 
the combination resi^tancc may be more 
than doubled. This is caused by the 
interplay of the two groups of disturbed 
air currents. Of this factor the designers 
of recent automobiles seem to have 
taken little cognizance. Though the 
basic shape of the car might indeed 
seem slightly impioved, the fl<»w of air 
is impeded just as mucli as evei b\ 
fenders, mudguards, headlights, spare 
tires, and misplaced radiators and driv- 
ing gear under the car. 


A ll of this is easily demonstrated bv 
• wind-tunnel test^. A wind tunnel 
(Figure 6) is, in effect, a huge wasp- 
like tube, with wimh)ws in the sides, 
through which air is drawn b) a giant 
propeller placed at one end. A board is 
placed in this tunnel to simulate the 
ground. On this is placed the automo- 
bile model, which in turn is connected 
by wires to the ceiling. The foices ex- 
erted are measured through these wires 
on very delicate balances mounted 
ubcive the roof of the tunnel. 

The result <»f tunnel tests on four dif- 
ferent types of cars is interesting. Of 
these one was an early 1922 model, one 
a typical 1930 sedan, one a so-called 
streamlined car of early 1933, and the 
fourth an automobile actually stream- 
lined in accord with aerodynamic prin- 
ciples. (Figure 4.) It is true that the 
air flow around the 1933 model proved 
slightly less disturbed than around the 
1922 model --but only slighlly. Below 

't'Author’* Note: It wee previously shown that 
sir resistance varies with the aquare of the 
speed. Power, however, is not only a function 
of the force exerted, but also of the speed st 
which the pull or push is beinc exerte<C Thus, 
to estimate the horsepower oi the work done, 
the sir drag has to be multiplied again by the 
speed. Now. if we multiply the speed by the 
square of the speed, we get speed cubed. In 
short, horsepower required increases as the 
cube of the speed-Hitill more rapidly than re- 
sistance. and still more forcefully so far as its 
argument for ttreamllning it concerned. 


are the results listed in tabular form: 
in graph fornix they arc shown in Figure 
5. The first column gives the value of 
K, which it is so important to reduce 
if we are to avoid great power wastage. 
The second column compares this value 
of K, in percentage form, with the same 
value for the flat plate prcvicuisly dis- 
cussed. Note that a 1922 sedan had 56 
percent as much air resistance as if it 
hud been a flat plate! Furthermore, the 
1933 sedan was only 11 percent better! 




Percent 



of K for 


y alue 

flat 

Description 

of K 

plate 

A flat plate 

.0032 

100 

Typical 1922 sedan 

.0018 

56 

Typical 1930 sedan 

.0017 

53 

‘'Streamlined” 19.33 



sedan 

.0014 

U 

\ scientifically stream- 



lined automobile 

0005 

16 


'Fhese values, let us repeat, are not 
mere estimates; they are derived from 
careful experimentation in the wind 



YEAR 


Figure 7: Normal driving speeds 

have increased and will continue up 

tunnel, wheic very accurately scaled 
models of the automobiles are used 
The figures are therefore based on tbe 
very best data that modern science cun 
supply. Nothing remains but to admit 
that in 19.33 the applied science of auto- 
mobile streamlining was still in its in- 
fancy. 

If we are going to estimate the oper- 
ating cost in fuel, and in dollars, of 
these automobiles that are only 50 per- 
cent better than flat sipiare plates, we 
must know something about normal 
speeds. We are not concerned with the 
top speed of a car. It is the speed on 
the open road in ordinary driving, the 
speed which the driver — after more or 
less experimentation — finds best suited 
for his purpose. How this normal driv- 
ing speed has varied with the years is 
hard to estimate; we may at least be 
sure that it has steadily increased. Fig- 
ure 7 is the result of a wide inquiry 
on the subject made by a prominent 
automotive engineer whose researches 
can be regarded as quite reliable. It in- 
dicates that the normal driving speed 


for the year 1933 was 50 miles an hour. 
With belter roads and additional “su- 
per” highways, it seems only reasonable 
to assume that speeds will continue to 
increase, and that by the year 1940 the 
average driving speed on the open road 
will be 64 miles an hour. How are the 
automobile designers going to meet this 
high-speed challenge? Merely with more 
powerful engines? 

On a level road there arc two major 
resistances to be overcome. One is tbe 
roiling resistance; the other, the air 
resistance. The air resistance we have 
already calculated for a conventional 
car of today. The rolling resistance is 
even more easily ascertained. 

The rolling resistance is due to such 
factors as friction in the wheel bearings; 
friction in the tire walls; deformation 
of the road surface; loss in the tians- 
mission, and in the final drive. It may 
be very accurately detei mined on a 
chassis dynanometer, an instrument 
known to all automobile engineers. Here 
tlie car is mounted on an endless belt, 
to simulate rolling over the giound; the 
draw bar pull and the engine power arc 
sirniiltantMuisly nieasui ed. 

W E HAVE all cad V seen that horse- 
power required to overcome air 
resistance iricrea-'cs as the cube of the 
speed. Horsepower needed to overcome 
roiling resistance incieases diieclly in 
single ratio as the speed. Total horse- 
power required would be a combination 
of these two facUirs, and increases very 
rapidly as speeds inciease. (The curves 
leproduced liere apply only to high-geai 
conditions.) The engine of the car at 
full throttle can dclivei, at any speed 
up to top speed, a power much greater 
than the total horsepower required. But, 
when the curve of inuximum avuilabh* 
power and of total resistance power 
meet, we then reach the top speed, 
which cannot possibly be exceeded. Up 
to this point the excess power available 
may be used for overcoming a grade, 
or the effect of a powerful headwind. 



Figure 8: Power required to over- 
come air retiatance in a 1933 sedan 
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(See Figure 8 on the opposite page.) 

Reduction of power expenditure 
needed for rolling resistance is largely 
a problem in reducing friction — never 
to be completely solved this side of per- 
petual motion. It is in reduction of pow- 
er spent in combating wind resistance 
that the real opportunity for triumph 
lies. How much of the motorisfs dollar 
is today being spent to make horsepower 
that will overcome air resistance? To 
average 50 miles an hour, he will ap- 
parently need 26 horsepower, of this 
amount 18.2 horsepower being devoted 
solely to overcoming air resistance. With 
tlie average engine, such total expended 
horsepower would mean a fuel consump- 
tion of 3.81 gallons an hour. Of this 
amount the air horsepower would be 
responsible for 2.66 gallons. At 20 rents 
a gallon this means a driver would 
spend, in an hour’s traveling, 23 rents 
to overcome rolling resistance, and 53.1 
rents to coiKpier air resistance. In other 
words, at only 50 miles an hour the aver- 
age driver burns up 70 percent of his 
gasoline just to gel through the air. 

If, by 1940, true streamlining of cars 
has not been adopted, and if average 
speeds, as projected by present trends, 
I each 64 miles per hour, the total horse- 
powei expenditure will then be 54. 
'IVusting that gasoline remains at about 
20 cents a gallon, the cost of Irans- 
poitation would become $1.62 per hour; 
of this amount only 31 rents would be 
devoted to getting over the ground. The 
rest would be expended on invisible air. 

^P*HUE streamlining would save about 
A 30 percent of our gasoline at 30 
miles an hour (see Figure 9), and over 
one half of it at 60 miles an hour. Four 
or live years from now, with average 
speeds increased, the relative saving to 
the average driver will be even more 
striking. 


of aerodynamic knowledge to create the 
car outlined in Figures 10 and 11. (At 
the time of going to press with this num- 
ber, it appears quite likely that at least 
one or more manufacturers will bring 
out in 1934 cars that approach the form 
shown in Figure 10. In fact, models of 
this design have already been produced. 
The Edit or J 

In Figure 10 is the laboratory con- 
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SPEED IN MILES PER HOUR 

Figure 9: In a really streamlined 
car, the power absorbed by air re- 
sistance is reduced. (See Figure 8) 

crplion of the ultimate in streamlined 
cars if present basic construction is 
maintained: that is, if the motor is kept 
in the front, the front wheels steer, and 
the rear wheels diive. As will be seen 
from the sketch, all sharp corners would 
be eliminated. There w<»iild be no fend 
eis or running boards. The cooling radi- 
ator would be smoothly faired into the 
rounded nose, with air outlet ducts 
forcing the air to flow smoothly out of 
louvres underneath. 

The hood would completely cover the 
front wheels and the engine. The nose 
would be rounded and shoitened, per- 
mitting (on the same chassis length ) an 
extending of the bod) in the rear and 
tlie inclo.siire there of the spare tires, 
trunk, and so on The body would be 


wide in front, and taper to the rear; 
there would certainly ^ room for three 
front passengers. Projecting accessories 
such as lights, horns, license plates, 
radiator caps, and so forth, would all 
be flush with the surface of the body. 
The only projections that seem absolute- 
ly necessary to maintain would be bump- 
ers, front and rear. 

In Figure 11 is outlined what seems 
to be the ultimate in streamlining. Here 
the conventional body construction is 
no longer followed. 'Fhe motor will be 
in the rear, and the passengers ahead of 
the motor. There may be either three or 
f«»ur wheels, depending on whether a 
single or double wheel is used in the 
rear. If a single wheel is used there, the 
steering will be by this wheel. This 
three- wheeled arrangement will have 
certain maneuvering advantages over 
the other type. 

From a purely aeiodynamic stand- 
point this latter is the more efficient 
shape, but from other viewpoints it ap- 
pears less practical than the car shown 
in Figure 10. The fragmentary data 
available indicate that the car of Fig- 
ure 10 should have only 45 percent of 
the ail resistance of the 1933 sedan. The 
car hlmwn in Figure 11 will have about 
36 percent of the same value. 

1 r may well be argued that buyers 
would not immediately accept this 
completely streamlined car; that they 
would not like its appearance, and that 
in general public aversion to change is 
too great. On the other hand, the public 
would vciy soon realize the saving in 
gasoline. And, since eddies and whirls 
would lie eliminated, a great deal of air 
buffeting and vibration would also dis- 
appear, markedh increasing riding 
(*omfort. 

The eye soon becomes adjusted to 
radical changes of the objects surround- 
ing US. The cur of 1922 probably ap- 
peared cpjite beautiful to the eye of its 
owner. The new completely stream- 
lined car ma), in a very short time, be 
quite as pleasing to the eye. It cer- 
tainly will give more economy and more 
comfort. It remains to be seen how 
American designers will meet the chal- 
lenge. 



Figure 10 1 left: The ultimate in streamlining with pres- 
ent basic construction. Figure 11, below: A more ef- 
ficient streamlined design with the engine in the rear 


It is possible that motor-car designers 
will still pursue the beaten tracks for 
customers, making minor modifications 
here or there, bringing out each new 
model with just a little change and a 
great burst of publicity. 

It is also possible, on the other hand, 
that some pioneer will make a really de- 
termined effort to bridge with one leap 
ail the unnecessary intervening steps, 
will scorn to put a few more horns on 
the horse, and will use our present store 
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A LITKRARY-MINDED student of 
the writer’s once answered an ex- 
amination question in the words, 
‘Telescopes are of two kinds, refractory 
and reflective.” Every one of the many 
astronomers who have chuckled over the 
story admits that the telescopes of his 
acquaintance have sometimes been de- 
cidedly refractory, quite independent of 
their optical systems; and an instrument 
which allows the astronomer to reflect 
is deeply welcome, though it may form 
its image by refraction. 

Speaking more seriously, it would be 
hard to say whether the lens or the 
mirror is of the greater usefulness to 
the astronomer. In the long history of 
telescope making they have alternated 
in precedence. Newton’s invention of the 
reflecting telescope furnished the first 
means by which sharp achromatic im- 
ages of the heavenly bodies could be 
secured, and the refractor could not 
compete until Dolland designed the 
achromatic lens. The resources of 18th 
Century glassmakers, however, were un- 
eifual to the production of large homo- 
geneous blocks, so that the first great 
telescopes were Herschel’s reflectors. In 
the 19th Century the refractor forged 
ahead again and the reflector was neg- 
lected for a generation. Toward the 
close of the century modern resource's 
of engineering and technique were feir 
the first time applied to the construc- 
tion of rt'flecting telescopes, with the 
results now known to all men, and there 
is no probability that refractors can 
ever be maele which can compete in 
light-grasp with the great modern re- 
flectors — though both types are sure to 
remain of permanent value. The re- 
flector, owing to its smaller cost and 
more modest demands for housing room 
(for equal power), has become the fa- 
vorite of the amateur observer. 

T he heart of a reflector telescope is 
the mirror and it is here that troubles 
begin, for no ideal substance for the 
construction of optical mirrors has yet 
been found oi is in sight. The perfect 
material, which Dr. Anderson in an im- 
aginative mood has called “mirrorite,” 
must be rigid and permanent but not 
brittle or too heavy: must have a van- 
ishingly small coefficient of expansion 
and conduct heat freely so that it 
shall not be distorted by temperature 
changes; must have a very high reflect- 


ing power for all wavelengths from the 
extreme ultra-violet to the infra-red; 
must be capable of being worked to an 
exceedingly accurate figure and retain- 
ing it for years without distortion or 
after-effects; and must take a high pol- 
ish and retain it free from tarnish or 
stain under all the vicissitudes of the 
observatory or the laboratory. Such a 
miraculous combination of virtues is 
too much to hope for; we must be con- 
tent with an approximation. 

When it comes to metal mirrors, noth- 
ing is yet available that is much better 
than the speculum metal used by 
Herscbel, an alloy of tin which takes 
and retains a fine polish but unfortu- 
nately is almost as brittle as glass. It is 
still generally employed for diffraction 
gratings and some other purposes, but 
for telescopic use it has the great dis- 
advantage that any tarnish on the sur- 
face cannot be removed without re-pol- 
ishing, with the accompanying danger of 
spoiling the accurate figure of the sur- 
face. Modern practice therefore tends 
almost exclusively toward glass mirrors. 


Properly annealed glass is admirably 
rigid and permanent and can be cast in 
large masses. Its coefficient of expansion 
is lower than for metals and may be 
much reduced by the use of special 
glasses of the Pyrex type, and it takes 
and retains an excellent polish. Fused 
quartz is still l>etter, but has not yet 
been successfully obtained in really 
large disks. 

But the reflecting power of a bare 
glass surface is ridiculously low, so that 
it is of no use till it has been coated 
with a metallic film so thin that its 
presence does not spoil the shape of 
the surface. For many years the stand- 
ard coating has been of silver. This can 
he easily deposited on a clean surface 
by chemical means. The amateur in his 
first trial may think the process compli- 
cated, messy, and anything but easy, 
hut in expert hands it is all in the day’s 
work. An imperfect coating can be dis- 
solved off in a moment with nitric acid 
and resilvering begun. 

When the silvering solution has been 
washed off with distilled water the sur- 



(ten millionthi of a millimeter). The vbible ipectrum begins at about 3900, at 
the end of the violet, and extends through the various colors as follows: violet 
as far as about 4300, blue to 4900, green to 5500, yellow to 5900, orange to 
6200, and red to 7700, the latter extending off the present diagram to the right 
and the infra-red lying beyond that. The same diagram extends to the left 
beyond the limit of the visible spectrum (at 3900) as far as 2000 but, since the 
earth's atmosphere cuts off the ultra-violet waves shorter than about 3000 angs- 
troms in length, the part to the left of 3000 may be ignored in connection with 
astronomical work; it is used in laboratories, where it can be created artificially 
The figuree on the left side refer to the percentages of incident light reflected 
by the different metalt--that is, the reflectivity or reflectance. Note how high the 
curve for stiver stands throughout the visible spectrum but how rapidly it tumbles 
after the end of it at 3900. As Professor Russell states, silver films are actually 
transparent to waves of this length and silver mirrors are virtually usalcst for 
capturing the ultra-violet end of the spectrum of a star. Tha curva for aluminum 
pertains to ordinary aluminum freshly polishedf not the vacUum«depoaited kind 
discussed in the article. Even it, however, shows high ultra-violet reflectivity 
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Spectral reflection curvet for polifhed alloyt, after Hurlburt* Mach’s magnalium 
has 69 parts aluminum and 31 parts magnesium in 100 (see ’’Amateur Tele* 
scope Making,” page 317). Wood’s alloy consists of bismuth, lead, tin, and 
cadmium. Stellite consists of chromium, cobalt, and tungsten. Stainless steel is 
usually Ifl parts chromium, 8 parts nickel, the remainder iron. Brandes-Shu* 
mann alloy has copper 41, nickel 26, tin 25, iron 8, antimony 1. Duralumin 
has aluminum 94, copper 4, manganese 1, magnesium 1. Spectilum metal has 
copper 68, tin 32, and is a very brittle, cantankerous alloy to deal with 


face is dim with more or less of a 
’’bloom,” but this is removable by ordi- 
nary polishing. 

A fresh silver surface has a very high 
reflecting power for visible light — fully 
90 percent — but it has serious disad- 
vantages. First, it is soft and easily 
scratched. Even polishing with the finest 
jeweler^s rouge produces microscopic 
scratches which scatter light and make 
it hard to observe faint stars near bright 
ones. Secondly, it is very liable to tar- 
nish. Even in the best atmosphere a 
silver coat deteriorates badly and has to 
be replaced in from six months to a 
year, and there is an important loss in 
reflectivity before this. Third, and most 
serious of all for the spectroscopist, the 
reflecting power of silver falls off very 
rapidly in the ultra-violet. Near 3100 
angstroms it is only 5 percent — ^hardly 
more than for bare glass. Indeed, a sil- 
ver film is almost transparent for such 
light and serves as an excellent color 
filter. For shorter waves the reflecting 
power gradually increases but is still 
low. On this account it is practically 
impossible to photograph the spectrum 
of a star with silver mirrors in the re- 
gion below 3400 angstroms, and much 
detail of great interest lying between 
this and the limit set by atmospheric 
ozone at 3000 angstroms is inaccessible. 

A better metallic film is much to 
be desired, and one with almost 
ideal properties has recently been found. 
It is of a familiar but most unexpected 
composition — aluminum ! 

We ordinarily think of aluminum as 
a greyish metal, and few of us have 
ever seen a highly polished surface — 
for if prepared in the ordinary way it 
tarnishes very rapidly. Aluminum, in- 
deed, is one of the most active, chemi- 
cally, of all the metals and no one would 
have ex{>ected it to give permanent mir- 
ror surfaces. 

Success of course depends on finding 
the right way to put the aluminum on 
the glass. It is done by evaporation in 
a vacuum. The metal has a rather low 
boiling point under reduced pressure 
and there is no great trouble in volatiliz- 
ing it, but the form in which it comes 
down depends enormously upon the 
vacuum conditions. In a partial vacuum, 
at a pressure of about 12 millimeters. 
Dr. Pettit finds that it invariably de- 
posits in a finely divided form which 
makes a dead black coating. Many other 
metals — as different as gold and zinc — 
do just the same, and the process is use- 
ful to blacken small pieces of apparatus. 
At lower pressure»*^ay 1 millimeter — 
aluminum deposita as a ^ne white pow- 
der. But if die pressure Is kept exceed- 
ingly low, so that Ihe separate atoms 
of mel8l which evaporate from the 
heimsd filament fly clear across the 
vacuum chamber without hitting any 
gas molecules on the way, they condense 


on any clean surface in the form of a 
brilliant, lustrous, polished mirror. 

One might fear that when air was ad- 
mitted, this coating would oxidize and 
be spoiled, but it covers itself with a 
uniform, transparent, and almost in- 
finitesimally thin film of oxide and suf 
fers no further change. This film is what 
makes the process valuable. Aluminum 
oxide is one of the hardest known sub- 
stances, appearing in nature as corun- 
dum (emery) or in its precious forms 
as ruby or sapphire, and the tenacious 
coating which automatically forms on 
the surface has extraordinary protective 
powers. The film can be washed with 
soap and water — ordinary soap and wa- 
ter — without damage. Indeed, this suf- 
fices to clean off any dust or faint bloom, 
and no polishing is necessary. Its chem- 
ical and mechanical resistance is amaz- 
ing. A few days ago the writer saw a 
young physicist take a brilliant alumi- 
num-on-glass mirror and pour concen- 
trated nitric acid over it. A silver mirror 
would have vanished in the twinkling of 
an eye, but this one was utterly unaf- 
fected and, when washed under the tap 
and dried with a soft paper handker- 
chief, was a little brighter than before. 
Then came a still more amazing test — 
a strip of sticking plaster was laid on 
the mirror, rubbed down and pulled off 
from one end, leaving no trace of in- 
jury! These films can, however, be dis- 
solved by caustic alkali solutions, which 
is convenient for removal of an imper- 
fect attempt. 

No one knows yet how long the film 
will last without tarnish under good 
conditions — the process has not been 
inyented long enough — but no serious 
trouble has appeared in a year’s service. 

The reflectii^ power for visible light 
is about flS percent-^lightly less than 
for new silver but better than silver 
even slightly tambhed. In the idtra- 
violet It remains above 80 percent's 


far as 2500 angstrums. With aluminized 
mirrors and quartz prisms and lenses, 
the stellar spectrum between 3400 and 
3000 angstroms should now be easily 
observable. 

No one who has seen the new mirrors 
doubts that the future is theirs. At the 
Mount Wilson Observatory, for ex- 
ample, all the auxiliary mirrors of the 
great telescopes — some of them 30 
inches in diameter — are being treated 
by this new process, by co-operation 
with the California Institute of Tech- 
nology in whose laboratories a special 
vacuum apparatus has been developed, 
capable of taking things up to this size. 
The troublesome problem of getting the 
glass surface perfectly clean has been 
solved and the process is ’’in pro- 
duction.” 

T he amateur telescope makers — of 
whom many, it is hoped, may read 
this — will naturally inquire: What 
chance have we at this great improve- 
ment? The individual amateur would 
probably find the process impracticable. 
The construction of an aluminizing ap- 
paratus big enough to hold a good- 
sized mirror, vacuum-tight up to the 
requirements of an X-ray tube, and 
provided with the necessary devices for 
exhausting the air and volatilizing the 
aluminum, involves considerable tiine 
and cost, and its operation demands a 
skilled technique acquired only after a 
good deal of laboratory experience. The 
average telescope maker can hardly 
hope to set up so elaborate an outfit, 
but there seems to be no reason why a 
co-operative effort might not suec^. 
Someone with special interest in the 
problem might uckle it and, if success- 
ful, might Im in a position to supply his 
brother astronomers — amateur of eveu 
professional — ^with this new and nd- 
mirable advantage. — Mount Ob- 

Btrvatorji^ Nov^ 1933. 




Scheduled Atlantic Flying 


How? 

I ARCE projects especially those 
j which stimulate the imagination, 
commonly evoke no little foolish 
speculation and theorizing in the public 
prints. This notably has been the case 
in the discussion of an air line or air 
lines linking the new world with the 
old across the Atlantic Ocean. It is par- 
donable, in view of the rapid flux of 
aviation development, that guesses con- 
cerning equipment to be used for such 
service have sometimes been wide of the 
mark. Some of the pronouncements, 
however, especially some of those ema- 
nating from the other side of the big 
pond, have been little short of ridic- 
ulous. 

Atlantic air service — leaving out of 
account for the purposes of this article 
scheduled service by dirigible, which is 
already a fact as regards the Southern 
route, and seems to be peeking happily 
around the corner as regards the North- 
ern — divides itself into two very dis- 
tinct spheres. These are the North 
Atlantic and the South Atlantic. For 
the purposes of heavier-than-air travel 
they are in rather strong contrast with 
each other. 

'J'he South Atlantic is an arena for 
a trade struggle in which European na- 
tions, notably France and Germany, are 
contending with the United Stales for 
speed of communication, primarily for 
the mails, hetwt'en the great Latin 
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American cities and their home capitals. 
The advantage seems likely to remain 
with the United Slates, for in this case 
our air-borne mails, passengers, and 
express, already being carried with 
splendid efficiency which has reached 
99 percent plus of scheduled flights 
completed, through Pan-American Air- 
ways’ highly developed system, do not 
need to cross any major ocean to reach 
their g<ials. 

Both the French and the Germans, 
however, are attacking the problem of 
the South Atlantic project with vigor. 
The Germans have shown how efficiently 
the Reich and the Republic of Brazil 
cun be joined by airship service. 

G ermany is now conducting an in- 
teresting experiment with heavier- 
than-air transport, sending mails down 
the West African coast to Bathhurst 
in British Gambia, and thence, in 
Dornier Wal flying boats, across the 
stretch of sea amounting to nearly 1900 
miles between the African and Brazilian 
coasts, in two hops. The flight is broken 
near mid-ocean by the use of a mother 
ship which serves at once us receiving 
and sending air held; the converted 
steamer Westfalen cruises about a lim- 
ited area and gives the on-coming plane 
her location by radio. As the flying boat 
approaches, the W estfalen proceeds 
under slow way in the same direction 
as the plane’s flight, creating with a 
drag sail a “slick” in her wake. The 
plane lands in this smooth area, and 


When? 

the vessel, gathering speed, draws the 
sail up closer to the surface of the wa- 
ter, so that in effect it becomes a slightly 
submerged ramp. The plane taxies 
thereon and is lifted over the stern b\ 
booms. Then the same plane can either 
be serviced and refueled, and catapulted 
from the deck for the second stage of 
the journey, or the load can be trans- 
ferred to a second wailing plane as 
desired. 

The French seem committed to the 
single hop method, and have made lest 
flights between Dakar in Senegal and 
Natal, Brazil, with flying boats carrying 
mail. Several French designers have 
produced long-range load-carrying boats 
which are intended for this service. 
.Should they prove successful, they will 
substitute wings for the fast dispatch 
boats or “avisos” which have hereto- 
fore been used to carry across the 
stretch of sea the mails which are flown 
from France to her African colony and 
again flown from the easternmost point 
of Brazil down the coast to Rio and 
Buenos Aires. 

The North Atlantic presents a differ- 
ent prt>hlem, and it is about this prob- 
lem which most of the unjustifiable 
speculation has centered. 

In the first place, in the nature of 
things, service by airplane across the 
North Atlantic must he a co-operative 
and international undertaking, rather 
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than a strictly competitive one. Harbors 
which must be used by flying boats, 
whatever route or routes be selected, 
are under the sovereignty of different 
nations. For example, the ports of the 
United States coast are under our own 
jurisdiction; Bermuda and the Canadian 
outposts are under that of the British 
Empire; Greenland and Iceland 
where concessi()ns have' already been 
granted to Pan-American Airway*? — owe 
Danish allegiance; and the French have 
long-term concessions in the Azores 
which, even should they be abandoned, 
as has lately been rumored, would re- 
vert to Portugal. 

The British, the Germans, and the 
Danes, as well as American interests, 
have conducted and in some cases still 
are conducting, careful surveys, both 
geographical and aerological, of the 
route by way of the northern islands. 
Portions of this mute have also been 
surveyed from the air during recent 
months by Col. Charles A. Lindbergh 
and his wife, the Colonel flying in his 
capacity as technical adviser of Pan- 
American. 

I T is obvious that the North Atlantic 
field is still a subject bir study and 
survey. Tlmse who profess to say that 
a spe<*ific route of scheduled airplane 
service will be flown at a specific date 
are drawing on imagination rather than 
fact. Nevertheless, there can be no real 
doubt that such a service will be insti- 
tuted, and little question that Imperial 
Airways, Air France, and Pan-American 
Airways, with the last named the op- 
erating unit, will all play parts in the 
perfected drama. 

It has been announced by the Secre- 
tary of Commerce that 1,500,000 dollars 
will be appropriated from the recovery 
funds by the Government for tlie con- 
struction of a quarter-section of one of 
the seadrome landing fields long ad- 
vocated by Edward R. Armstrong. The 
implication that, should this section 
prove its case, the Government would 
construct a chain of five such seadromes 
across the North Atlantic at a cost of 
about 30,000,000 dollars, has injected 
another element of intense interest into 
the Atlantic airline question. 

Basically, the seadrome is a landing 
platform 1200 feet long and 350 feet 
wide, supported by streamlined, tele- 
scopic columns which extend far below 
the surface of the sea. Utilizing the 
known fact that below a compara- 
tively trivial depth there is no wave 
motion in the ocean, no matter how 
tumultuous the surface billows, Mr. 
Armstrong has placed his ballasting 
chambers deep in this zone of perpetual 
calm. At the same time he has raised 
the platform out of the water far above 
the highest recorded wave level. By rea- 
son of both these factors, and the open 
character of the columnar supports of 


the platform, it remain*^ level and un- 
moved in calm and storm. 

Critics of the seadrome plan — and 
they have been not a few, including fli- 
ers of as much experience as Clarence 
1). Chamberlin — allege: 

That before a chain of seadromes 
could be constructed, flying boats will 
be in the air capable of making the 
North Atlantic crossing by way of Ber- 
muda and the Azores, for example, with 
pay loads. 

That, while from an engineering 
standpoint, the landing fields may well 
d<» what their designer contends thev 
will do, their maintenance cost would 
prove prohibitively high. 

That they necessitate the use of land 
planes over stretches of water 500 or 
600 miles long, or of amphibians which, 
in large sizes, are too heavy to be ecie 
nomically practical. 

That, if it is desired to break the 
Atlantic stretch into shorter segments 
than those provided by natural islands 
on either northern or southern route, 
mother ships of the Westfalen order 
could provide such intermediate points 
at a fraction of the cost. 

The advocates of the seadrome idea 
contend, however: 

That even when planes of sufficient 
range for the Atlantic journey, say by 
way of Bermuda and the Azores, are 
flying, their pay load could be multiplied 
by four by refueling them in the air or 
at sea from the seadrome bases. 

That reliability of airplane perform- 
ance has reached the point where 500 
mile stretches are not to be considered 
hazardous, and that even if land planes 
were to be used over such stretches, 
they could be provided with flotation 
gear, as are carrier fighting craft, so 
that, in emergency, swift power cruisers 
based at the seadrome could rapidly ef- 
fect rescue of crew and cargo. 

'That such a chain through the me- 
dium of tolls, would be a swiftly self- 
liquidating investment, and of as great 
importance to the nation as the Panama 
Ganal. 

That the steady, ample landing fields, 


piovided with every sort of comfort, 
from hotel to swimming pool, would 
‘^erve as the surest haven which could 
be provided for aircraft, having fixed 
position and dependable stability, re- 
gardless of weather. 

W 11 FATHER or not a seadrome chain, 
with its many intriguing possibili- 
ties, is forged to join us by a series of 
giant links with the Old World, there 
can be no question that heavier-than- 
air equipment, (it to make the journey, 
will soon be in the air. 

The first of the giant flying boats 
under older for Pan-American may have 
emerged from the Sikorsky plant at 
Bridgeport ere this issue reaches its 
readers. It will have a range <»f 2500 
miles against a 30-mile head wind, with 
a mail load of at least 500 pounds. It 
will have a 1200-mile range, with 32 
passengers, and at least a 600-mile range 
with 50 passengers. The.se specification*^ 
apply also to its two sister ships under 
order. The three flying boats for the 
same line being constructed at Glenn 
Martin’s Baltimore plant will appar- 
ently have even larger range and capac- 
ity. (See also page 166, March 1933 
.Si'iKNTiFic American.) 

Conquest of the North Atlantic for 
scheduled flight does not mean that 
argosies of airplanes will carry the bulk 
of touri.st travel to Fan ope this year or 
next. It does not mean that fast ocean 
liners must rust at their anchorage. Only 
those whose zeal outruns their judgment 
think of it as a threat to the steamship 
business. 

It does mean a magnificent speeding 
up of that small percentage of the mails 
which is really urgent — that a vital doc- 
ument can probably be delivered from 
San Francisco to London by air in 48 
hours or less, and that where time is 
really of the essence of things, states- 
men can be whisked from the shadow 
of the Washington Monument to Dc^wn- 
ing Street in perhaps two nights and 
a day. 

The dream forged in the splendor of 
the Spirit of St, Louis is coming true. 



Sundials and Their 

Construction— I 

Planning Simple Equatorial and Horizontal Dials 


iMioioMraph by Sidney N Hhurcliff 

A SUNDIAL shows apparent solar 
time; but, because of the variation 
in the length of its-days and hours, 
this is not satisfactory for scientific pur- 
poses. Therefore, man has made use of 
a fictitious “sun,” which moves uniform- 
ly in the celestial equator. By means of 
tins fictitious sun, mean solar time 
(watch time) is obtained. 

The difference between mean time and 
apparent time is called the equation of 
time, which n^ver amounts to more than 
a quarter of an hour. By using the equa- 
tion of time a sundial can be constructed 
which will he an accurate timekeeper, 
the accuracy depending upon how care- 
fully the hour lines are laid out, the size 
of the dial, and the division of the hours. 
It is not impossible to construct a dial 
that will show the time accurately to the 
nearest minute. 

The hour lines for a sundial may be 
described upon almost any surface, in 
any position. Rarely, however, does oc- 
casion arise for constructing a dial on 
any but a plane surface and in either a 
horizontal, vertical, or reclining position. 

There are many different ways of 
computing the hour lines for each type 
of dial, all of which are good. The 
geometric method will be described, be- 
cause of its simplicity; also because 
only the most common materials are 
necessary for the construction of the 
hour lines by this method, such as pen- 
cil, paper, straight-edge, compasses, 
and protractor. 

There are also many ways of laying 
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out the hour lines by the geometric 
method, but only the simplest and most 
accurate constructions will be illus- 
trated. For their use no knowledge of 
mathematics or astronomy is necessary. 
The accuracy of this method is deter- 
mined by the care used in drawing the 
elemental lines. The ease and quickness 
with which the hour lines may be laid 
out make it very practical. 



Before the hour lines for a dial can 
be computed, certain facts must be 
known. These are: 1 — The plane in 
which the dial will lie. (Horizontal, 
vertical, or otherwise.) 2 — ^The latitude 
of the place where the dial is to be 
used. (The latitude may be obtained 
from any good map. If greater accuracy 
is desired use the United States Geo- 
logical Survey maps.) 

I T is also well to remember that the 
style should lie parallel to the axis 
of the earth and point to the celestial 
fmle, and that the style and 12 o’clock 
line should lie in the plane of the 
meridian of the place. For those who 
are not familiar with the names applied 
to the various parts of a sundial, and 
as an aid to a proper understanding of 
the text, the following is a list of parts 
with a description of each: 

Meridian: A great circle of the celes- 
tial sphere, passing through its poles 


and the zenith of a given place. A line 
on the earth, the plane of which, if 
produced, would cut the celestial sphere 
at its pole. This line must be determined 
before the dial can be placed in position 
to tell time. A simple and easy method 
for determining the meridian line at 
any given place will be described in a 
later article. 

Hour angle: The hour angle of the 
sun is that angle or arc measured by 
the time which has elapsed since it was 
last on the meridian. Since this angle 
depends upon time, it is usually mea- 
sured in hours and minutes, instead of 
degrees. The hour is equal to 1/24 of 
a circumference, and since there are 
360 degrees in a circumference, one 
hour is equal to 15 degrees, two hours 
equal 30 degrees, and so on. 

Hour lines: The lines described on 
any surface for the purpose of telling 
time. 



Dial plate: The surface upon which 
the hour lines are described. 

Gnomon: Any object which, by its 
shadow, serves as an indicator. 

Style: That edge of the gnomon, ele- 
vated above the dial plate, which casts 
a shadow when the sun shines upon it. 

Substyle: The line upon which the 
style Is erected, perpendicular to the 
plane of the dial. The bgse of the 
gnomon. 

Height of the style: The angular or 
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linear distance of the style above the 
snbstyle. p . 

SubstyU distance: The angle which 
the substyle makes with the meridian ✓ 
or 12 o’clock line. 

Center of dial: In sundials, ] 

the point where all the hour 
lines meet. ^ 

Declination of the dial: The angle 
measured between the meridian pass- v 

ing through the dial, and a plane per- 
pendicular to the plane of the dial. This 
angle is always measured from the ^ 
south or north toward the east or wevt. 

T he equatorial dial is the simplest 
form of the sundial and the easiest 


Figure 4 





to construct. The plane of the dial lies 
parallel to the plane of the equator and 
it can be used at any place on the earth, 
provided the style is inclined at an 
angle abtive the horizon equal to the 
latitude of the place in which it is to 
he used. 

The style is a round rod, which passes 
through the dial plate and is perpen- 
dicular to it, and it should point to 
the celestial pole. The substyle is at the 
center of the dial, at the point E, Fig- 
ure 1. The height of the style is deter- 
mined by the size of the dial plate and 
is usually made from 6 to 8 inches. 

The construction is as follows : 

With E, Figure 1, as a center, de- 
scribe a small circle whose diameter 
is equal to the diameter of the style. 

Also, with £ as a center, describe the 
circle A BCD. 

Draw EB, for the meridian; then 
draw the line 12n, for the 12 o’clock 
line, parallel to EB and tangent to the 
small circle representing the diameter 
of the style. 


than Vs inch in diameter, or if the rod 
tapers to a point at the top, all the hour 
lines will be drawn from the center, at 
E; and the division of the hours will 
begin at the point B.) 

Figure 2 shows the hour lines trans- 
ferred to the dial plate, and the method 
of numbering them, on the upper or 
north face. 

Figure 3 shown the position of the 
dial when in use. ^ 

This dial will show the time from 
sunrise to sunset throughout the year, 
if the hour lines are inscribed on both 
faces of the plate. Otherwise the dial 
would show only the time during the six 
months of summer, between the equi- 
noxes. 

An equatorial dial must be so placed 
tliat the style points tt» the celestial 
pole, which will be at an angle above 
the horizon equal to the latitude of the 
place. The plane of the dial must be 
perpendicular to the style, and the 12 
o’clock line must lie in the plane of 
the meridian. 



Figure 5 


Now divide the circle into 24 equal 
parts beguiiung at tbe point 12; and 
from the’potnta thus found draw lines 
tangent* to tba amoU circle and on the 
aapm iid^' w$0i 1124 The4e lines will be 
t}jft required hour lines. 

; When the style has been erected per- 
p^dicttlar to the dial plate the hour 
will be shown by the left-hand edge of 
the shadow, (Noto: If the style is less 


T he horizontal dial is the most com- 
mon type of dial. Its plane lies paral- 
lel to the plane of the horizon. Figure 4 
shows the construction of the hour lines 
for the latitude of 43®10', 

The style points to the celestial pole. 
The substyle is the 12 o’clock line 
and lies in the plane of the meridian. 
The height of the style is equal to the 
latitude of the place (43® KF in the in- 
stance chosen for an example). 

The construction is as follows: 

Draw the horizontal line FAG, Fig- 
ure 4. (This will be the 6 o’clock line.) 

At A, draw AC perpendicular to FAG. 
(This will be the 12 o’clock line.) 

Draw AD so that the angle DAC is 
equal to the latitude of tbe place. (In 
this case 43® KF.) 

From B, on AC^ draw BE perpendicu- 
lar to DA. 

^Make BC equal to BE; then make 
AC and AF equal to AC. 

Draw lines FC and CG. Through 
B draw a line parallel to FC, cutting 
CG at M, and FC at L Through the 
points L and M draw the lines LK and 
A/// parallel to if C, 


Now, with the radius BC, and cen- 
ters at C, F, and G, draw the arcs TV, 
PQ, and SR. Divide these arcs into equal 

parts of 15 degrees each. Draw lines 
^ from F, C, and G, through the 
points thus found, until they cut 
^ the lines KL, LM, and MH. 

Draw lines from A through the 

points found on KL, LM, and MH. 

Also draw lines from A through the 
points L and A/. These will be the re- 
quired hour lines. The hours may be 
divided into halves, quarters, and so 
on, by further subdividing the arcs TV, 
P(^) and SR, Ffgure 4, into the desired 
number of parts. 

Figure 5 shows the hour lines trans- 
ferred to the dial plate, and the way in 
which they should he numbered. 

Figure 6 shows the position of the 
dial when in use. 

This dial will show the time, in the 
latitude for which it is constructed, 
from sunrise to sunset, throughout the 
year. 

To set the dial, first place it in posi- 
tion and carefully level it. Then orient 
it, so that the style points to the pole 
and the 12 o’clock line lies in the plane 
of the meridian. 

{Note: When the hour lines are 
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transferred to the dial plate, allowance 
must be made for the width of the gno- 
mon. In Figure 5 this has been exag- 
gerated. Thus BB and AA represent the 
width of the style. Also note that the 
7 and 8 hour lines in the evening do not 
converge in the same point as the after- 
noon hours, but on tbe opposite side 
of the gnomon where the morning hours 
converge, because they are the pro- 
longation of the same hours in the 
morning. The same is true of the 4 and 
5 hour lines in the morning.) 

T he horizontal and equatorial dials 
are often used as accents or focal 
points in the garden or on the lawn* 
They should be placed where there is 
little ta no interference from the sur- 
rounding buildings and trees. 


^ The next article will descriHe meth- 
^ ods for determining a meridian 
line, the declination of a plane, gnd the 
construction of the south vertical dial. 




THE AMATEUR AND HIS MICROSCOPE— VIII 

The Detection of Food 
Adulterations and Spoilage— II 

By K. BERNICE PICK, B. S. 

Kroger Pood Foundation. Cincinnati, Ohio 


(Continued jrom January) 

F inely ground woody MU list a net*** 
added to coffee and spices are more 
difficult to detect than are starch 
granules, but by constant examination 
of the pure and unadulterated product 
the microscopist can quite readily find 
and identify such substances as saw- 
dust, ground bark, ground cocoanut 
hulls, bran, hulls, and weed seeds. 
Products of this type are examined 
unstained, either in a water or glycerine 
mount. 

Tea sometimes is treated with a vei\ 
small ({uantity of certain coloring ma- 
terials to give it a bright color or a 
gloss, in order to make a poor grade of 
tea appear to be of a higher quality. 
But if the dust sifted from such a 
product is examined under a micro- 


found with a microscope, but must be 
found by chemical analysis. Although 
the detection of preservatives and 
dyes is chiefly accomplished by chemi- 
cal analysis, some cun be found bv a 
careful microscopic examination of the 
material for certain crystalline and un- 
usual structures which readily can be 
identified. 

Some crystalline structures are beau* 
Jiful under the microscope, and here 
again the amateur microscopist can find 
numerous crystalline substances right in 
his own kitchen. Salt, sugar, borax, and 
Epsom salts are all beautiful under 
the microscope. The most perfect crys- 
tals are obtained by dissolving some of 
the material in a little water, and al- 
lowing a drop of the solution to dry 
iui slides, and then examining the 


microscope. This should be adjusted 
to give about 100 diameters mag- 
nification. 

The use of artificial dyestuffs in 
cheaper varieties of jellies, jams, cat- 
sups, and sauces gives these products a 
very desiiable color, and lends to mis- 
lead the public and to create the wrong 
idea of the true color of the pure food. 
Many food colors are harmless and un- 
objectionable when used in confections 
and desserts, but when used to cover 
inferior quality, they are properly con- 
sidered as adulterants. In detecting 
some dyes, a microscopic examination 
reveals small particles of pigments 
which are not soluble in water, or which 
have been crvstalli/ed out bv chemical 
treatment. 


scope, the solid particles of the color- 
ing material can readily be found. 
Other leaves are seldom added to tea as 
an adulterant, but in such a case the 
foreign leaves arc easily detected aftei 
the tea has been soaked in hot water 
for a few minutes to allow the leaves 
to uncurl, and carefully spread out 
on a piece of glass, because the true 
lea leaf is very characteristic in 
shape and structure, and is easily 
distinguished from other leaves. 

Of Course there are some types 
of food adulteiations that cannot be 


slides without cover glasses under the 
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White pepper adul- 
terated with ground 
PH|| cocoanut hulls 
(note one showing 
HjQl in center). x200 


Left: Grains of 
cane sugar, magni- 
fied about 90 times 


4— ('uiirtviir IlHUrtfli and ],omU 

At right: Crysteb of common table 
salt, or sodium chluridc^ magnified 200x 


S ometimes coloring materials are 
added to tomato products to cover 
up the use of sub-standard or unripe 
fiuit. Even though the product appears 
to he of excellent ipiality, the micro- 
scopisl examines it just as carefully as 
if it were brownish or off-color, lie can 
soon tell whether the manufacturer 
used whole.some ripe tomatoes, green 
I tomatoes, or tomatoes which were 
I over-ripe and spoiled. He examines 
f the particles of the fruit to determine 
f its degree of maturity, and also 
searches for the yeasts, molds, and 
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bacteria, which, although killed by ster- 
ilization, are present in the product. The 
number of these organisms reflects the 
quality of the raw material used; and, 
by finding the percentage of the fields 
containing mold, by using a specially 
designed slide, the microscopist can de- 
termine the percentage of spoiled ma- 
terial put into the product when it was 
manufactured. He can tell, by the type 
of organisms present, whether the toma- 
toes were too ripe, improperly trimmed, 
or whether the equipment used in the 
preparation of the product wu*^ nnrlean 
and improperly sterilized. 

Although the amateur cannot expect 
to count the molds in tomato products 
accurately, he can familiarize himself 
with the general structure of the tomato 
and of the various types of molds that 
he would expect to find in finished to- 


bundles of fibers can be found penetrat- 
ing these sections, and these particu- 
larly should be noted as they very easily 
might be confused with pieces of mold 
filiment. The microscopist then should 
examine a thin cross-section and a thin 
longitudinal section of the core, and 



size, and method of reproduction, but the 
types most frequently found in tomato 
products appear as long hairlike threads. 
Alternaria, the mold which causes “black 
rot,” produces large amber-colored spores 
which are shaped like Indian clubs with 
niuriforni divisions. This is the mold 
which mi»st frequently causes decay in 
cracked and sunburned tomatoes. 

To examine th;* mold, a small por- 
tion must be leased from the moldy 
tomato and placed in a drop of oil or 
gUcerine on a clean glass slide, where 
It is carefully spread «nit with needles, 
a rover glass dropped over it, and ex- 
amined under the microscope, which is 
still set to give a magnification of 90 
to 100 diameters. 

Tomato products such as tomato 
juice, puiee, and catsup can be ex- 
amined, but even to approximate the 



CroM-fection of a common toma- 
to: a, bt c, pericarp; a being the 
epicarp, b the metocarp, and c the 
endocarp. D ia a septum, e the core, 
/ a seed cavity, and g several seeds 


Lefi: Aspergillus niger 
(xlOO), a type of mold 
sometimes found on toma- 
toes. Right: Aspergillus 
clavattis (xlOO) is a mold 
causing softening of the 
pericarp of tomatoes. 
Below: Miicor agariensis 
from a mushy tomato 


mato products, anil in that way pie- 
pare himself later to approximate the 
results of the skilled microscopist. 

His first duly is to collect several 
sound tomatoes, and a few with de 
rayed spots of different types. If the 
spoiled fruit cannot be found it can 
be prepared by allowing sound toma- 
toes to stand at room temperature for 
several days until a growth of mold i^ 

visible. 

ff ! should examine the sound ripe 
tomato first. By cutting it in halt 
transversely the various parts can be 
noted — the pericarp or the fleshy wall 
surrounding the seed cavity, the epicarp 
or skin, the mesocarp or middle layer 
of the pericarp, the endocarp or inner 
layer of the pericarp, the septa or the 
dividing walls, the seed cavities, and the 
core. Then, with a pair of forceps or 
tweezers, a small strip of the epicarp 
(skin) is stripped off and is floated in 
a drop or two of water on a clean glass 
slide, covered with a cover glass, and 
examined under the microscope, which 
has been adjusted to give a magnifica- 
tion of 90 to 100 diameters. Very thin 
sections of the endocarp and mesocarp 
are examined in the same manner. Small 




some of the gelatinous substance sui- 
rounding the seeds. After this in com- 
pleted he is readv to examine thf» de- 
cayed tomatoes. 

The decayed fruit should be exam- 
ined just as the sound tomato was ex- 
amined, the parts compared, and the 
differences noted. 

After the microscopist has thoroughly 
familiarized himself with the structure 
of. the various parts of both sound and 
decayed tomatoes, he is ready to study 
the organisms causing the decay. The 
most prevalent and most easily recog- 
nized types of organisms which cause 
decay are molds. 

Molds vary greatly in color, shape. 


icsulti!. of the •^killed microscopist, the 
amateur must supply himself with a 
npeciall) designed slide and covei 
glass, and should study thoroughly 
and follow carefully the procedure 
us outlined in detail in certain gov- 
Cl ament bulletins which should he 
available at most public libraries. 
Time, special training, and experi- 
eiKc aie required of the analyst before 
his results are dependable, but this type 
id microscopic analysis rapidly is 1^- 
( oming routine procedure in all branch- 
es of manufacturing where tomatoes and 
tomato products are used. 

It is unfortunate that we cannot al 
ways be certain that our food is abso- 
lutely pure, but in recent years food 
manufacturers have been striving to pro- 
duce heller foods than formerly were 
produced, and tht 7 realize that labor- 
atory control is the best check of qual- 
ity of raw materials and finished prod- 
ucts; also that a skilled microscopist 
can save much valuable time and ma- 
terials by his routine examinations. 
Perhaps it is partially because of his 
vigilance that the foods we buy today 
are purer and less frequently adulter- 
ated than those which were on the 
market ten or twenty years ago. 


THE SCIENTIFIC AMERICAN DIGEST 


Motor Cars for 1934 

W HAT i» probably the moat notable ad- 
vance in motor-car engineering for 
ift the 80 -called “Knee-Action” front- 
wheel suspension used by General Motors. 
In an attempt to improve riding qualities 
of cars, many changes in design of front 
ends have been tried, but always along the 
same general lines. It has been well known 
that if the front springs could be “softened,” 
a great improvement would he possible, but 
any such softening, if carried far enough 
to achieve the purpose, would result in 
other troubles with steering and braking. 
Therefore individual springing of the front 
wheels was tried and after much develop- 
ment work has been offered to the public. 

In the design that has been adopted for 
Buick, and illustrated in these columns, 
each front wheel is mounted directly to 
the frame through two V-shaped arms, one 
above the other. The arms are hinged at the 
frame, while the apex of each terminates in 
a vertical steering knuckle support. Thus 
both the front axle and the conventional 
flat springs are eliminated. A coil chassis 
spring is located lietween the lower V and 
the frame. By this construction the spring 
is relieved of all work except that of carry- 
ing the load, and the wheel is left free to 
move up and down in perfect alignment 
and without motion in any other direction. 
With this type of suspension there it con- 
siderable spring travel and it was found 
necessary to help dampen this movement 
by the installation of rubber bumpers in- 
side the coil springs to take care of com- 
pression, and other bumpers on the frame 
to take care of rebound. 

The upper of the two V-arms in the Knee- 
Action unit is connected directly to the 
shock absorber mounted on the upper part 
of the frame. It will be noted from one of 
the photographs that the whole front end 
of the car has been redesigned and strength- 
ened to take care of the stresses that were 
formerly absorbed by the axle. 

Steering mechanisms with independently 
sprung arms had to be completely rede- 
signed in order to take care of the wheel 
action. A bell-crank mounted in the center 
of the front frame member is connected 
through a drag link with the Pitman arm. 
This bell-crank operates individual tie rods 
to each front wh^l. 

The above description Is of the system 
used on Buick, Cadillac, U Salle, and 
Oldsmobile; independently sprung front 
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wheels, also doing away with the front 
axle, but of different mechanical design, 
are features of Chevrolet and Pontiac. 

Another line of cars which will be 
equipped with independently sprung front 
wheels is the Hudson. In these curs will 
be incorporated what is known as the 
“Axleflex” method of independent spring 



suspension, to be furnished as optional 
equipment. While this new method provides 
something that might be likened to the 
knee-action described almve, it does not 
dispense with the front axle which is so 
designed that flexibility is permitted in a 
vertical plane. 

The outstanding body improvement to be 
incorporated in the 1934 Ford line is a 
novel ventilating system which permits the 
use of single plates of glass in each door. 
When the glass of the door windows is 
raised in the conventional manner by turn- 
ing the handle until the top is reached, 
another half turn of the handle causes the 
glass to slide backward hori 4 ontally, thus 
creating a vertical opening between the 
edge of the door or body frame and the 
glass. This slot serves as a means of ex- 
hausting air from the interior of the body. 
In addition to normal leakage, the entrance 
of air in small quantities is permitted 
through holes in the bottom edges of the 
doors. This air passes upward within the 
shell of the door and into the body along 
the window ledges. The small amount of air 
thus admitted and the surface over which 

Ltfi: The new Buick steering linkage 
and, below, Buick frame cut away to 
show spiral spring and ”Knee-Action” 
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Physiological Effects of Alcoholic Drinlu 

code drug. HowsvsTv ths uas of slco- 


A FTER ths first glsss of clism- 

psgiM ITS nodes ths convsrsa- 
tion, instssd of bdng ipsitnodic snd 
forced, bscotnst gensrsl and free. 

• • • Each man thus not only rsvsalt 
himislf mors to his fellows but is 
mors ready to appreciate the merits 
and conversadon of those around 
him. In a word, the use of alcohol 
in moderation promotes good fellow- 
ship* With this greater freedom of 
interchange of ideas there is less re- 
straint of gesture; facial expressions 
become more 'animated; ideas in 
every man seem to flow more freely 
and speech becomes more ready. 

. . But when the party breaks 
up and its members enter their vari- 
ous automobiles for the trip home, 
have their psychological reactions 
and their muscular coordinadons 
been so dangerously aflected that, as 
motorists, they are to some degree 
menaces to public safety? Or if it is 
a mid-day meal and they have an 
afternoon of work in office, shop, or 
factory before them, have their 
physical and mental efficiencies been 
impaired by this convivial feast? • • . 

**The basis of discussion of this 
quesdon (liquor) should be shifted 

• • • to the sounder basis of the con- 
trol of the sale of alcohol as a nar- 


holic Imuors by a large proportion 
of the population is a striking tesd- 
monial to its contribudon to the 
pleasures of life and to conviviality. 
The soludon of the quesdon of 
liquor control should possibly be a 
compromise between these opposing 
arguments.’* 

The above comments, taken almost 
at random from a three-page article 
with graphs published by us in our 
October, 1930, issue, were selected to 
indicate the availability of a sane 
and authoritative discussion on this 
very timely subject. Since a number 
of people have asked uS for an 
article of this nature, we wish to 
point out that we covered this sub- 
ject sufficiently far ahead of repeal 
to give the opposing forces informa- 
tion to help them carry on their 
fight. We have recently received sev- 
eral requests that we publish an ar- 
ticle of this nature; instead, we have 
planned to make a separate reprint 
of this discussion in its entirety for 
any who may desire it. We will be 
glad to mail these three-page re- 
prints to our readers for 25 cents 
each, or will be glad to make a 
special low quotation on large quan- 
dties. 


it is spread in entering prevents drafts yet 
assures an increasing amount of ventilation 
as one or more of the window slots is opened. 
There is also a cowl ventilator. 

A departure from standard auto finishing 
practice is found in the Ford bodies where 
a new enamel, which is claimed to have un- 
usual wearing qualities, will be used for 



Window in new Ford opened from 
the front edge to permit draft-free 
ventilation of the interior of the car 


both bodies and fenders of all models. The 
most noticeable mechanical change in the 
engine is a dual intake manifold combined 
with a dual downnlraft carbureter. The 
manifold is combined with the valve cham- 
ber cover. The standard Ford models will 
be equipped with fuel pumps but a limited 
niim^r of cars will be supplied with a self- 
feeding carbureter used in conjunction with 
the present type of single manifold. 

Engineers of the Lincoln Motor Company 
have decided to concentrate upon the pro- 
duction of a single 150 horsepower, 12- 
cylinder, V-type engine and this will be the 
only Lincoln power plant available in 1934. 

It will, however, be mounted on either a 
13(>-inch wheelbase or a 145-lnch wheel- 
base chassis according to the desires of the 
purchaser. The Lincoln bodies will be 
equipped with a ventilating system similar 
to that used in the Ford and described 
above. New equal-action brakes with cable 
conduit control and a vacuum brake booster 
will provide ample braking for eve/i emer- 
gency stops with but little pedal pressure. 
The maximum compression pressure in the 
Lincoln engine is 132 pounds per square 
inch but new aluminum cylinder heads are 
said to permit the use of this high compres- 
sion without requiring premium fuels. The 
pistons used in this engine are plated with 
aluminum oxide which provides an un- 
usually hard surface. (It will be interesting 
to note in this connection the first para- 
graph in the center column of page 81 of 
this Issue wherein is described the use of 
almniimiki osdde on telescope mirrors.) 

Individiud draft-proof ventilating systems 
were^firtt 1iitiN»duced by Stutx in 1926 and 
have been kvailable ever since. It it again 
oflered aa optiopat equipmept on the 1934 
Sakdy Stttts medtSa* Btpts aleo otfers ther- 
mqetatle^ OomroUed hood doors which 
elimiiMile ^ peoefsiir of the driver open- 
ing and doors to conform to 

weaihet tpokiffitkh^ .ipd engine tempera- 
tuiek. Thd dooirs ofl each side of the hood 


arc controlled independently of the doors 
on the other side. 

De Soto is this year offering the nearest 
approach to the streamlined motor car that 
has yet been available in production lines. 
The reader is here referred to the article 
entitled “Streamlining and Your Automo- 
bile” and particularly to Figure 10 on page 
79 of this issue, wherein is shown the gen- 



Diagram of the combined body and 
chaatis construction of the De Soto 


eral design of a streamlined car similar to 
that now offered by De Solo. Another fea- 
ture of the De Soto is that the body and 
chassis are built in one unit using prin- 
ciples of cross-bracing that have been 
proved highly successful in bridge construc- 
tion. Thus the body can be made more rigid 
and there will be less likelihood of squeaks 
and rattles over a long period of time. 


Too Much Medicine 

Tiff EDICINE droppers with flared tips are 
jJIJL not sufficiently accurate to use in 
measuring a doae of medicine prescribed in 
drops, it appears from studies by Profes- 
sori^UHam J. Husk and Lydia J. Hust of 
the ^University of Florida. In their report 
to thk American Pharmaceutical Associa- 
tion they niention the case of a child who 
showed symptoms of overdosage with bella- 
donna as a result of the use of this type 
of dropper for measuring the dose. 

Droppers with flared tips are cPmmonly 
used for dropping liquids into the eye, the 


flared lip serving to protect the eye from 
injury. When used for medicine to be taken 
internally, the Flonda scientists recom- 
mend that the dispensing pharmacist check 
the size of the drops from the dropper be- 
fore giving It to the patient. The drops 
from such droppers were found to be from 
35 to 60 percent larger than the standard 
nize drop recoininended by the Internationa] 
Pharmaceutical Conference at Brussels. — 
Sdt'nce Service. 


Research Makes Little Failure 
A Big Success 

M en have been recognized and honored 
for their contributions to science, but it 
was not until December 8, 1933 that a com- 
pony was singled out for recognition of 
group effort and attainment in chemical 
engineering. The Carbide and Carbon Chem- 
icals Corporation was the company so 
honored, and the award was made by a 
distinguished committee of chemical en- 
gineers in behalf of the technical journal. 
Chemical and Metallurgical Engineering, 
This honor was' conferred in recognition of 
the company’s unique feat of creating a 
great synthetic aliphatic chemical business. 

Among the many interesting developments 
recounted in connection with the award is 
the story of “Flavorol.” According to re- 
ports, a number of years ago the research 
laboratory developed a product that might 
be substituted for ethyl alcohol in the mak- 
ing of flavors, extracts, essences, agd the 
like. It was christened “Flavorol.’^ It seemed 
to have all the desirable properties afid was 
an exceedingly good solvent. But maiketing 
was not allowed to begin at once. The man- 
agement knew this product wks to go into 
many cosmetics, pharmaceuticals, or even 
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foods. Its physiological properties were in- 
vestigated by the corporation with the use 
of thoroughly competent toxicologists and 
physiological chemists engaged specifically 
for this purpose. The result must have been 
something of a shock to the management. 
The product was so good a solvent that it 
dissolved material from the stomach and 
intestinal linings undesirably. No attempt 
was ever made to market the product for 
these uses. 

“Flavorol” seemed doiuned to suffer un- 
timely demise. But a compound with thesr 
valuable properties certainly ought to be 
useful, so the research executives reasoned. 
They tried it out in new fields, where in- 
ternal consumption is not contemplated and 
the degree of toxicity noted is no greater 
than that of other accepted chemicals. It 
became necessary to rc-christen the child 
of the laboralories. And under its new name, 
it IS today widely known as “CellosoUe.** 
It is the most potent and widely used of 
the cellulose nitrate solvents, a necessity for 
modern plastic making in many of its sub- 
divisions. Research, seemingly unsuc^'essfiil, 
by more research produced a tremendous 
success.- -4. E. B. 


Photographing a State from the 
Air 

T he Institute of (»eographicaI Explora- 
tion at Harvard University performed 
a wonderful feat in making an air map of 
Massachusetts, the first state to he com- 
pletely covered. The area of 8039 square 
miles was the largest ever surveyed in this 
fashion. The altitude of the camera was 
15,000 feet and the scale of the photo- 
graphs was 1/30,000 or two inches to the 
mile. Only 800 composite photographs were 
taken, with five exposures to each, and the 
total flying lime was limited to 24 hours 
40 minutes. This great achievement wus 
made posnible by the use of the Fairchild 
Five-Lens Aerial Camera, the renult of many 



years development by the Army Air Corps, 
the Corps of Engineers, and the Fairchild 
company. This five-lens camera has virtu- 
ally revolutionized the art of aerial pho- 
tography. 

When Lieutenant James F. Phillips of the 
Corps of Engineers loaded the camera into 
the Fairchild 71, he was employing a plane 
standard in every particular, except that 
the floor had been made thinner in order 
to avoid interference with the lenses of the 
camera. The camera hole was located in 
the rear of the cabin, very close to where 


the baggage compartment is placed in the 
regular commercial airplane. By this loca- 
tion, the wheels of the landing gear were 
almost entirely removed from the field of 
view of the camera. 

The airplane engine was equipped with 
a powerful blower to maintain power at the 
high altitude used. Oxygen was supplied to 
both pilot and photographer to enable them 
to do their work efficiently. Just behind 
the pilot a single-lens camera was placed 
for control purposes, and near each camera 
hole there was a smaller hole for the ver- 
tical view finder. Otherwise no special 
equipment was called for. 

The new camera weighs 104 pounds and 
IS actually five cameras in one. A central 
lens takes a vertical photograph about five 
inches square. The four other lenses take 
oblique photographs simultaneous! v. The 



five pictures are assembled into one group 
in the form of a maltese cross. The camera 
is able to photograph a larger area in less 
time than any other camera in the world. 
A single-lens camera would have required 
many more photographs and about seven 
times as long a period in mapping the state 
of Massachusetts. The camera costs about 
12,000 dollars, which includes transforming 
equipment, arc lights, and so on. The five 
lenses have to be as nearly identical as 
possible: actually they are ground down 
to a common focal length with a variation 
of less than a quarter of a millimeter. All 
the final settings and adjustments are done 


under a microscope. The most precise as- 
tronomical instruments are not constructed 
more carefully. 

Each of the five cameras or chambers has 
its own film magazine accommodating suf- 
ficient film for approximately 200 expos- 
ures, but the films in all five are advanced 
simultaneously by a single crank. The shut- 
ters of all cameras are simultaneously 
tripped. After the film is developed, the 
negatives exposed in the central or vertical 
camera are contact-printed. Those obtained 
in the four oblique chambers are rectified 
or **horizontalized*’ and brought to the same 
scale as the contact print by means of a 
rectifying printer. 

Experience has shown that the most 
eflicent angular scope is about 70 degrees 
each side of the vertical, for maximum 
sharpness of the photographic image, which 
is adversely affected by the large magnifica- 
iion required and by aerial haze. 

The covering power is enormous. With the 
140 degree coverage (that is, twice 70 de- 
grees on each side), at 20,000 feet altitude 
the camera photographs a strip of terrain 
20 miles wide. This enormous covering 
power reduces the photographic flying, the 
instrumental control, and the laboratory 
work. When using 60 percent overlap, the 
centers of seven consecutive photographs 
in each direction fall on each print. As a 
matter of fact, overlap is used both forward 
(60 percent) and laterally (50 percent). 

Surveying parties are put into the field 
anil the positions of a number of points 
which appear on the photographs are ac- 



Above: Front view of 
Fairchild Five-Lens 
Aerial Camera used in 
mapping Massachusetts 


Left: Preparing to place 
one of the multiple lens 
camera in the cabin of 
the photographer’s plane 


Left: A much reduced 
reproduction of maltese 
cross formed by combin- 
ing aerial photographs 



Below: Top view of the 
multiple camera, show* 
ing winding crank for 
film, and indicating dial 
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curately determined. When these conlrul 
positions have been obtained and plotted on 
a master sheet, the photographs are used 
as plane table sheets as in ordinary ground 
surveying. 

One flight instead of six, and twenty 



The five-lens camera installed in 
the cockpit of a cabin type plane 


pliutographs instead of one hundred is whal 
tile five-Iens camera achieves. 

In the Massdcliusetts survey, 800 photo- 
graphs of the mallese cross type were 
taken. These 8(K) photographs made a for- 
midable stack eigiit feet high, for the pa- 
tient laboratory men to rectify and a*-- 
^emble. - A, K. 

Aufltralia^g Air Trophy 

T hree thousand dollars’ worth of 18 
carat Australian gold has gone to the 
fashioning of a cup to he piesented to the 
winner of the 75,000-dollar air race from 
London to Melbourne in connection with 
the Centenary celebrations this year. 

The cup which, with the prize money, 
has been given by Sir MacPherson Robert- 
son, the Australian millionaire confection- 
ery manufacturer, has just been finished. It 
is the largest gold cup ever made in Aus- 
tralia. It stands 22 inches high and is in 
the form of a two-handled vase of classical 
design. On opposite sides are two solid gold 
spheres, representing the two hemispheres, 
surmounted by airplanes. Arrangements are 
being made for its display in London, New 
York, Paris, Berlin, Vienna, and San Fran- 
cisco. 


Testing in the Tides 

O UR Army Air Corps frequently lias 
to operate in sub-tropical climates; 
therefore dopes, paints, and protective 
coatings of their airplanes must be tested 
for efficiency under sub-tropical weather 
conditionsr as well os moist, salt bearing 
air. Accordingly, Chapman Field, 15 miles 
south of Nnamb Florida, was selected for a 
testing station, where wings, bodies, and 
so on are mounted in exposure racks. Now 
the severity of the exposure tests has been 
increased by using **tide-water racks.** 
Wing panels mounted on these racks are 
subjected to complete immersion at high 
tide, while at low tides they are exposed to 
sun and air. These tests will give, in par- 


ticular, valuable information on the corro- 
sion resisting properties of the meial 
airplane. — A, K. 

Anti-Aircraft Searchlights 

AN important step in the modernization 

of the equipment of our Army was 
taken when the War Department announced 
the awarding of contracts to the Sperry 
Gyroscope Company of Brooklyn, New 
York, for 104 sixty-inch high-intensity anti- 
aircraft searchlights amounting to 2,015,900 
dollars. Tliese are the largest and most 
powerful searchlights in the world. Sixty- 
one will be mounted on trailers and 43 
will be of the mobile type, which are 
mounted on a small chassis which can 
he easily loaded on a truck. These search- 
lights can he operated anywhere that it is 
possible to drive a truck, inasmuch os ctir- 
leiit for the ^searchlights in mi 


Upper right: One of the 
largest and most power- 
ful anti-aircraft search- 
lights, mounted on a small 
chassis. Right: The same 
light ready for transpor- 
tation on a motor truck. 
Below: 800,000,000 beam 
candlepower piercing the 
darkness, from one of the 
remarkable searchlights 
described in these columns 




uliimintim alloy which, due to its light 
weight, makes it possible to produce 480,000 
beam candlepower for each pound of 
weight compared to only 27,000 candle- 
power per pound developeil in older types 
of sejrrhIightN constructed uf sheet metal. 


generator driven by the power plant of the 
automotive trucks. The power of each light 
is 800,000,000 beam candlepower, the re- 
biills of some 18 years* development carried 
on by the Sperry Gyroscope Company, in 
co-operation with Army engineers. The rays 
of these powerful lights have been seen by 
fliers at distanced exceeding 100 miles. 

Remote control makes it possible for the 
operator to stand several hundred feet from 
the light and yet maintain perfect control 
of its operation. Remote control is essential 
ill efficiently operating these lights. The 
useful range of a searchlight is increased 
by placing the operator at a point remote 
from the searchlight, thus eliminating the 
necessity of peering through the beam. 

These new lights are constructed of an 


Baby Planes 

T he recently appointed Director of Aero- 
nautics in the Department of Commerce, 
Eugene L. Vidal, is an experienced pilot, 
well versed in aviation matters. He has 
caused an immense stir in the aviation 
world by issuing a quest iunnaire to licensed 
pilots, student pilots, and mechanics, in- 
quiring whether such men would purchase 
a baby or “flivver” airplane f»f low price 
and certain special characteristics. In the 
introduction to the questionnaire Mr. Vidal 
said: “We cannot hope for a natural, 
healthy, and widespread growth in the pri- 
vate flying business until we develop a 
product that will appeal to the man who 
can afford only a few hundred dollars for 
an airplane. Volume production and con- 
sumption of a popular priced airplane will 
give the proper impetus to an Increase in 
the number of airports, flying schools, fly- 
ing clubs, and pilots who will fly only lor 
pleasure.** 

He defined the characteristics of this 
plane for private use as follows: 

“It is comparatively easy to design and 
turn out, on a volume prt^uclion scale, a 
small airplane which will sell for around 
700 dollars. Such a craft would be a two- 
place, low-wing monoplane, constructed of 
a new steel alloy, fiit^ with an 8-cylinder 
small-bore engine of about 4000 r.p.m. and 
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A **Flymg Fortrctt,’* carrying five machine gunt and a bomb 


a geared propeller. The landing apeed would 
be about 20 miles per hour using air brakes. 
The plane would be rugged and durable 
and one that would require very little at- 
tention. In fact, it is entirely possible for it 
to be operated for the full span of its life 
without major overhauls. Rather than sub- 
ject the airplane to a major overhaul after 
several years of service, it probably would 
be more economical to purchase a new one 
when that time arrived* Arrangements 
would be made for selling the plana on a 
credit basis.** 

There are about 14,000 licensed pilots, 
11,000 student pilots, and 8500 licensed 
mechanics in the United States, and only 
about 7000 licensed aircraft. Apparently an 
opportunity exists to sell say 10,000 planes 
of this “flivver** type. The proposed con- 
struction of 2000 new airports, with loans 
from the R.F.C., would certainly help this 
market. That the Chrysler Corporation has 
engaged Major Seversky to develop his 



Eugene L. Vidal, Director of Aero- 
nautics in Department of Commerce 


plans for a small ship to sell under 1000 
dollars is an encouraging omen. 

We thoroughly approve of Mr. Vidal’s 
hold plan, but we see mmie difficulties in 
its execution. 

It is inconceivable that one manufac- 
turer could capture the entire market. There 
would be keen competition, and hence a 
reduced volume foi each constructor. This 
would militate against the theoretically 
conceivable price of 700 dollars. 

To secure a landing speed of 20 miles 
per hour, even with the use of flaps, is ex- 
tremely diflicult. The loading per square 
foot of wing area has to be so light that 
the plane becomes one of comparatively 
large dimensions, and the top speed be- 
comes low. Moreover, a plane with very 
light loading behaves badly in gusty weath- 
er. It partakes more of the character of 
a fair weather plane, suitable only for air- 
drome flying or very short cross-country 
hops. 

Alloy steel, of high strength character- 
istics, is difficult to employ in small planes. 
The secUons small enough to make use of 
their theoretical strength are loo small for 
practical construction. 

If the plane is to be rugged enough to 
avoid oveAauls, its structural weight will be 
high. This militates against the light load- 


ing necessary to give the 20 miles an hour 
landing speed. 

There is no engine of the desired char- 
acteristics yet available. 

It is not an easy task to design such a 
plane. It is a task which will test the in- 
genuity of the designer to the utmost, and 
one which may require years for its solu- 
tion. Attempt after attempt to meet a similar 
specification has ended in only indifferent 
success. 

But if we differ with Mr. Vidal on the 
technical aspects, we think he is absolutely 
right in stating the problem, in stimulating 
thought, and in setting hundreds of eager 
minds to work in its solution. — A, K. 


Gagollne More Powerful Than 
TNT 

G asoline is an explosive ten times 
more powerful than TNT, Dr. George 
Granger Brown, professor of chemical en- 
gineering at the University of Michigan, 
declared in an address on ’’Combustion of 
Hydrocarbons** before the Chicago Section 
of the American Chemical Society. 

“We cannot put TNT steadily to work 
because we do not know how to control 
its explosion,*’ Dr. Brown said. “No one 
would think of trying to run an engine on 
TNT or dynamite because the violence of 
the explosions would tear the engine to 
pieces. A gallon of gasoline exploded under 
the same conditions could do ten times the 
damage of these high explosives. However, 
it works harmlessly and usefully because 
we know how to control and harness its 
explosive power.” 


A Flying Fortress 

T he Curtiss Aeroplane & Motor Cor- 
poration is building 46 two-seater A-12 
attack monoplanes for the Army Air Corps, 
powered with the Wright 700 horsepower 
Cyclone engine. The A-12 is often referred 
to as a “Flying Fortress” because it car- 
ries five machine guna and a bomb under 
the fuselage. It is built entirely of metal, 
including the covering pf wings and 
fuselage. Slots at the leading edge and 


flaps at the rear edge reduce the landing 
speed. Pilot and gunner are seated in en- 
closed cockpits, provided with ample win- 
dows. Ships fly far too fast to-day for the 
open cockpit to be really efficient even for 
fighting planes. 

Bracing wires on the A-12 run out from 
the fuselage to the upper side of the wing, 
and to the under side of the wing from the 
landing gear. The principle of internal brac- 
ing is sacrificed, but the structural weight 
IS considerably reduced thereby. 

A two-sealer attack plane of this type is 
a terrible menace to soldiers on the march. 
—A, K. 

Flying Stewardesses 

T he attractive young ladies in the pho- 
tograph are grouped in front of a Boe- 
ing transport of the type used on the 




Airfiii, twar Jwm 

Chlc^go-PMiie cffMt dlvkion o( United 
Airline,. TheM young Indie* nuMt not 
weigh more dian 120 poonde. They wear' 
trim uniftwnu, Mrva luncheon, aloft, aUiwer 
guenion* coneerning ptdnto 'of inteioat on 
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Twp of the new feathering-blode ship drives instaUed on the Kempien 


the airway, provide reading and writing 
material, see that paasengers are comfort- 
ably seatec^ in their reclining chairs, and 
above all maintain the morale of passengers 
when this sinks low under the influence 
of strange surroundings! — A, K. 


Nose Is Gateway Of Invasion 

E xposed endings of the nerves of smell, 
in the delicate membranes lining fh«* 
nose, are the gateway by which the virus 
of poliomyelitis (infantile paralysis) may 
enter the system. The nerve trunks to the 
brain, nerve connections in it, and nerves 
returning to the body surface are the paths 
the invasion follows. So long as it stays with 
nerve tissue, the disease virus is to a large 
degree isolated from the blood and lymph, 
HO that protective substances formed in the 
body or introduced into it cannot reach it 
effectually, and it is free to continue its 
malignant work. 

This, in brief summary, is the story of 
poliomyelitis invasion, as studied by Dr. 
Simon Flexner, director of the Rockefeller 
Institute for Medical Research, New York 
City, and reported before the National 
Academy of Sciences . — Science Service, 
(The statements made above have further 
bearing on the fact, well-known to physi- 
cians, that cases of poliomyelitis have been 
caused by the dangerous practice of pulling 
hairs from the nostrils, thus opening a path 
for infection irith the virus. -Editor,) 


Winter in Summer 

QHOOTING high into the air from an oil 
O well, carbon dioxide fell in the form of 
snow 1 ^ atiddenly transformed a torrid 
batldbg besch into a winter scene, accord- 
inf to Uie Poland correspondent of /ndus- 
ttUd and Engineering Chemistry, This 
uiii^e behavior of the gas used to make 
**soda pop** and **dry ice** occurred at the 
resort ol Krynica in Augnstk 


fW Sliijp t%riv» tJ*Bs Vciitheriiig 

D ^I^C t&f tin |e# yo4it a ie^ 

' practice tests has been conducted 
wltib a new .tirpo of ddp drive using a non- 
remiamo oonstaiiHpM prime mover 
ydiMi .W ^ marente maneuvm* 
hi^y iMider w iiliditioni but slid dis- 
penset vrith the conventional mddsr. 


Essentially this ship drive unit consists of 
a scries of four or six blades mounted on a 
disk which is set near the stern of the ship 
and flush with the hull. The blades ar- 
ranged near the circumference of the disk 
or rotor are placed perpendicularly to the 
hull and are thus completely submerged at 
all times. The propeller blades have axes 
substantially parallel to the vertical pro- 
peller axis and while rotating around the 
latter in a circular path feather about 
tlicir own axes in such a manner that thev 



Diagram of blades of new ship drive, 
and their posittons when rotating 


cut through the water most efficiently at 
all times. These blades have been designed 
in accordance with the best aerodynamic 
principles and thus reach a high degree of 
efficiency. 

Steering with this type of drive is made 
possible by the fact that the direction of 
propeller thrust can be changed at will and 
set in any direction perpendicular to the 
propeller axis. Thus the full thrust of the 
propeller is available for maneuvering pur- 
poses in any direction. Propulsion and its 
control are effected by varying the pitch of 
the propeller, or, in other words, the mag- 
nitude of the thitist, which can be adjusted 
to all values between full speed ahead and 
full speed astern, while the direction of 
rotation and speed of both the propeller and 
its driving mi^anism remain constant. 

With small propellers the angle of the 
bladfa is controlled mechanically whereas 
in larger insUttations the bladM are op- 
erated hydranlicaUy. 

At the propeller comrob, whieh are op- 
erated by one man indhp^dentiy oi riie 
engtiieer, ihoro la a wheri irhbh la riiated 
to change the direction of thrust ol the 


propeller and thereby maneuver the ship, 
and a speed lever which eonlrcds the feather- 
ing movement of the blades in such a way 
that the vessel travels faster dr slower while 
the speed of the propeller remains constant. 
This Voith-Schneider drive, aa it is called, 
has been installed on several different ves- 



Ooso-up of 0 four-bladed rotor of 
the ship drive described herewith 


Hcls ranging in size from 43 feet to 150 feet 
in length with capacities of 50 to 410 
horsepower per propeller. It has been deter- 
mined that the drive will operate satisfac- 
torily over long periods of time with little 
or no mechanical trouble and that since the 
(>ntirc operation of the ship is under the 
direction of one man, a forward step has 
been made in safety and efficiency in 
navigation. 


Purity Inrreanen Ugefulneng of 
Iron 

I RON is such a common metal that we 
think we know all about it. Yet new 
processes have made available at commer- 
cial prices an iron so pure that it is hailed 
as a “new metal.** Analyzing 99.92 percent 
iron, this metal exhibits properties that 
open an entirely new field of usefulness for 
iioii, Hays Chemical and Metallurgical En- 
gineering, 

Ah a chemical raw material, the metal is 
desirable because^ of freedom from impuri- 
lies, high content of metallic iron, and lack 
of iron oxides. In general, this new iron 
enters into the manufacture of two types 
of products: organic iron compounds used 
in the pharmaceutical trade, and iron salts 
and oxides used in the textile industry and 
as pigments. Among these, ferric nitrate is 
used in silk dyeing and weighting and for 
coloring buff on cotton. Ferric chloride is 
used as a mordant. Ferrous sulfate (cop- 
peras) is used as a mordant and in making 
ink, Prussian blue, and red oxide. Ferrous 
acetate ia used as a mordant in leather 
dyeing and calico printing. Ferric hydrox- 
ide, called iron buff or Nankin yellow, ia 
used as a dye. The pigments made from 
oxide are based on the use of pure ferric 
oxide, F|0«, and include red ochre, rouge, 
and Venetian red. The iron is also used in 
the manufacture of Van Dyke brown and 
tannate of irtm black.* « 

The utility ol the metal as a material of 
construction for process equipm^t rests 
upon Its uhlque physical propeniei and hs 
r^iUnce tb corrosion as compiled with 
other ferrous metals. It has a high mddng 
point, 1S3S deg.. Centigrade, mahes 
it suilshle lor heating equipment except 
that exlkised to direct flame and uncooled, 
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09 in roasting furnaces. It also has the 
ability to withstand alternate heating and 
cooling almost indehnitely without fatigue, 
change in structure, or distortion. 

The metal, being the softest form of iron 
ever produced, has been found useful for 
parts of equipment such as gaskets, shims 
and spacers, where it is necessary to have 
a constant thickness over long periods of 
use. For instance, it may be used for boiler 
heads, and similar applications where the 
repeated heating to which it is subjected 
does not change its thickness. 

Another useful characteristic Is that the 
metal will nut form an amalgam with 
mercury under ordinary conditions. This 
makes it suitable for equipment used in 
the handling of mercury, as it is naturally 
less fragile than much of the material that 
has been used for this purpose. — A. K, B. 

New Joigt-and-Plywood Floor 
Panel 

A new type of floor panel built tin a 
principle Iwrrowed from airplane de- 
sign is demonstrating high strength and 
efficiency in tests at the United Slates 
Forest Products Laboratory. Among the 
possibilities indicated are a substantial in- 
crease in speed of floor construction, a 
considerable saving of materials, and a 
distinct gain of head room in each story 
by the use of the new units, in which ply- 
wood sheets are glued to the top and hot tom 
of several joists. 

The new panel is regarded as a ilefinite 
contribution to the ideal of modern wood 
housing of unit construction. The top ply- 
wood, which is relatively thick, serves as 
a subfloor, and the thinner bottom plywood 
forms the ceiling for the room below. Hy 
virtue of its being glued to the joists, the 
plywood helps to resist the bending stress, 
forming wliat is now called in airplane 
construction a “stressed covering”— that is, 
a shell which not only distributes but to a 
large extent relieves the load on the frame- 
work which supports it. In the present 
experiments it has been determined that, 
for spans common in house construction, 
the required strength and stiffness can he 
obtained with 6-inch joists instead of the 
usual 10-inch joists — a net saving of 4 
inches in the thickness of the floor system. 

Of the panel types tested, that which 
appears to offer the best possibilities, in 
the opinion of George W. Trayer, engineer 
in charge of the investigation, is one having 
a width of four feet, with a nominal two 
bv •tix inch joist on either side and one 


of the same size running down the ‘middle, 
the side joists being grooved at midheight 
to receive a spline connector, top covering 
five plies thick, and bottom covering three 
plies. 

One of the photographs illustrates a 
“practical” loading of two two-foot panels 
laid together over a span of 13V^ feet. In 
this width, the joist down either side of the 
panel was resawed to half thickness, and 
one joist of full nominal thickness occupied 
rile middle. The “live” load as shown, minus 



A device for golf practice at home; 
it is both substantial and accurate 


rile piano, weighed 2806 pounds, repre- 
senting 100 pounds in excess of the resi- 
dential floor load of 50 pounds per square 
foot commonly allowed in building codes. 

Under this excess loading, the deflection 
of the panels at the middle was only 0.26 
inch, whereas 0.45 inch deflection was 
allowable under the ordinary rule of 1/360 
of the span. 

It is said that the joists have less to do 
with the strength of this kind of floor than 
one might think at first glance. As a direct 
result of gluing instead of nailing, a series 
of box girders is formed, in which the main 
tensile and compressive stresses are thrown 
into the plywood “flanges.” The joists serve 
excellently as web and spacing members, 
rile net result is that the three- joist four- 
foot unit shown in the machine test picture 
turned out as effective for all practical 
purposes as the two in the group picture. 
At an equivalent load and figured for the 
average run of commercial material, it gave 
only 10 percent more deflection, and a full 
15 percent less than the common building 
code allowance. 


Golf At Home 

A SUBSTANTIAL well-built indoor golf 
playing set-up is now available for 
those inveterate golfers who cannot stand 


the rigors of winter without some substitute 
for their summer days on the links. This 
set-up, known as Powell Golf, requires only 
enough space to accommodate the swing 
of the golf club, is self-contained, needs 
no net and no attention, and has nothing 
to get out of order. The player swings at 
the ball with all the power that he would 
put into a normal drive or approach shot. 
The weight of the unit is such that no 
amount of force applied to the tethered 
ball can move it from the floor, yet it does 
not need to be fastened down. 

On the top of the unit are two dials which 
show the distance of drive and the hole 
lieing played. An entire game of 9 or 18 
holes can be worked out and played straight 
through without moving from the device. 
After the distance pointer is set, it reg- 
isters the length of the drive, the approach 
shots, and the putts, thus showing in- 
cidentally how many strokes are required 
to “make” a given hole. 


Phouphoreucent Pigmentg 

N ew met hods of producing phosphores- 
cent pigments are described in a re- 
cent issue of Solvent News. These formulas 
are said to have an advantage over conven- 
tional types of phosphorescent pigments in 
that they do not include any zinc sulfide. 
The following formulas are given: 

Creenish‘blue phosphorescence: A mix- 
ture of 20.7 gms. strontium hydrate, 8.0 
gins, sulfur, 1.0 gms. lithium sulfate, and 
6 cc. of 0.3 percent aqueous colloidal 
bismuth is heated in a porcelain crucible 
for 40 minutes to a point of incandescence. 
1 he mass is then allowed to cool slowly* 
Red Phosphorescence: 40.0 gms. barium 
oxide, 9.0 gms. sulfur, 0.7 gm, lithium phos- 
phate, 3,5 cc, of 0.4 percent alcoholic cop- 
per nitrate. If the lithium phosphate cannot 
he obtained, it may be replaced hy a mix- 
ture of magnesium phosphate and sulfate 
or carbonate of lithium. 

Red Phosphorescence: 40.0 gms. magne- 
sium phosphate, 0.7-L0 gni. lithium sulfate, 
and 3.5 cc. of 0.4 percent alcoholic copper 
niirate. — A. E. B. 

New Antidote For Mercury 
Bichloride 

A n antidote for poisonous bichloride of 
- mercury (corrosive sublimate) has 
been diwovered by Dr. S. M. Rosenthal of 
the United States National Institute of 
Health at Washington, It has already been 
used successfully to treat a victim of hi- 
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chloride of mercury poisoning. Cautious 
government acientistg point out that the 
antidote is still in the experimental stage. 
However, results with animals poisoned by 
bichloride have been very good and the 
successful result with the first human case 
is considered very encouraging. 

The new antidote, said to be the first 
known for bichloride of mercury, is for- 
maldehyde-suHoxylate. It is given to the 
victim by mouth and injected into his veins 
simultaneously. 

This type of poisoning is not very coin* 
mon, so that it may be some time before 
physicians have enough experience with the 
new antidote to determine its value. — Sti- 
mce Service, 

Chemical **FIower Gardeni)” 

T ins column frequently receives requcMls 
from readers who wish to “grow” a 
'‘chemical garden.** To produce this inter- 
esting phenomenon it is only necessary to 
prepare a glass jar by filling it with con- 
centrated solution of sodium silicate. To 
start 0 "growth," drop into the solution 
u small crystal of some metallic salt, such 
as ferric chloride, cobalt nitrate, or nickel 
chloride. 

The explanation of the plant -like growth 
is given by Silicate P's and Q's as follows: 
“The crystal begins to dissolve and as it 
does so reacts with the silicate to form a 
gel-like surface film. Water from the sili- 
cate solution diffuses through the perme- 
able membrane and dissolves more salt. 
The osmotic pressure causes the cell walls 
to swell, then burst, and sends long tendrils 
upward. Without apparent reason the 
growth stops suddenly, a new sac develops 
at the tip, swells, bursts, and new tendrils 
thrust themselves upward with surprising 
rapidity. It is a fasc inating phenomenon." 
—A. K, B, 

A Versatile Fire Alarm 

A n electrically operated fire alarm unit 
.which may be screwed into any lump 
socket of a llO-voIt 60-cycle alternating 
current line has recently appeared on the 
market* Within the unit is an accurate 
thermostat arrangement and an intermittent 
howler which, when operated, gives an un- 
inlsiakable signal. 

The thermostat part of the alarm is actu- 
ally in two sections so as to insure positive 
operation under all circumstances. It is 
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A mobile astronomical observatory. See text below 


bt'luw zero or 1(K) degrees above, a sudden 
or unnatural rise of temperature will im- 
mediately operate the alarm. The adjust- 
ment of the unit has been so carefully 
worked out that ordinary changes in room 
temperature will not cause falv* alarms but 
care must be taken that the unit is not 
placed too close to a radiator, slovt\ fur- 
nace, or other source of heat, or that it is 
not placed where the rays of the sun may 
full directly upon it. 

\ small neon lamp is a part of the unit 
and indicates at all times that the signal 
is in operating condition. 

These alarms are suitable for in««tullutiuri 
in any part of a home or in storage rooms, 
garages, and in any ond all piiblie build- 
ings where the required source of power i** 
available. 

There is no expensive installation us the 
alarm is just screwed into any socket; if 
desired, an extension howler may be in- 
stalled at some point remote from the de- 
tecting unit itself. 

Glasg Wool ‘‘Shot From Gung” 

I N a new and spectacular method for mak- 
ing glass wool, molten glass is sprayeil 
out of a "gun," producing a high grade and 
very uniform result. The gun used is the 
Schoop pistol, ordinarily used to spray a 
metallic film on metal surfaces. In spraying 
molten metal, the metal is atomized, pro- 
ducing a homogeneous coating. When glass 
is sprayed from the pistol, no atomizing 
takes place, on account of the high viscosity 
of the glass. The glass wool produced by 
this unique method is said to be ideal for 
insulating purposes.— .4. K, B, 

'Auto Telescope Mounting 

W HEN a California astronomer decided 
to move his telesct^ — the largest 
privately-owned, CarhZeisa-mtde telescope 
in the country— from one location to an- 
other, in order to obtain the n^ost favorable 
observations, engineers told him that it 
would be impractical to transport the tele- 


hf'ope by automobile because of the exces- 
sive vibration and damage from jolts and 
road shocks. 

He discovered, however, that when the 
liuge telescope was mounted on a Ford 
coupe equipped with low pressure stream- 
bne Jumbo tires, road shocks were reduced 
lo a point where transportation was prac- 
ticable, and that, when the telescope was in 
use, there was even les.H vibration than 
when It was mounted on a solid concrete 
base. He believes this is due to the fact that 
the tires at low presmue absorb ordinary 
earth tremors. 


Rcnlueing Medioinen 

A POWDER or pill that will peel off 
the pounds of surplus weight without 
recourse lo drab reducing diets is the dream 
of every fat man and woman. Many such 
are on the market, but they are potent 
substances, fraught with danger and warned 
against by medical scientists. No exception 
IS the latest reducing medicine, the power- 
ful and dangerous dinit rophenol. This yel- 
low dye is a close chemical relative of 
picric acid. Cases of poisoning from it oc- 
curred in French munitions factories during 
the World War. 

Sun Francisco physicians. Dr. W. C. Cut- 
ting, Dr. H. G. Mebrtens, and Dr, M. L. 
Tainter, of Stanford University School of 
Medicine, have investigated it and reported 
on its properties to the American Medical 
Association. 'Fbe dye has an effect on the 
body something like that of thyroid gland 
extract, they found ; it speeds up the body’s 
metabolism and in large doses causes fever. 
The patients lost weight steadily without 
any dietary regulations, -eveu when taking 
small doses of the chemical. 

The San Francisco investigators sug- 
gested that the dye might be useful in 
cases of obesity and also in cases of the 
more serious condition of under-aotivity of 
the thyroid gland, especially as it does not 
cause the extreme irritability caused by 
equivalent doses of the glandular suWance 
ilself. It must be noted, however, that 
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Or. Van de GraaflP’f electrostatic generator set up in an airship hangar 


the danger of uverdosoge with this sub- 
stanre was strongly emphasized by the in- 
vestigators and also by the American 
Medical Association. 

In spite of this, the tragic death of a 
.San Francisco physician from an overdose 
of the drug, taken in a desperate effort to 
lose weight quickly, has been reported. 
According to the attending physician, the 
victim was literally “cooked to death” by 
the terrific fever induced by the large dose 
he took of dinilruphenol. 

Human nature being what it is, even 
this horrible warning may not be enough 
to avert similar tragedies in the future. It 
is, therefore, encouraging to learn that 
British scientists have found a chemical 
that promises to be safer than dinitrophenol. 
Dinitro-ortho-crcbol is its name. It was 
described in The Lancet^ English medical 
publication, by Prof. Edward Charles Dodds 
of the University of London and Sir Wil- 
liam Jackson Pope, professor of chemistry 
in the University of Cambridge. 

The dinitro-ortbo-cresol compound ap- 
pears from the British investigations to ^ 
more suitable for trial on patients, since 
about one third the amount is required to 
produce the same effect as with the dinitro- 
phenol. Since the toxicity of the two com- 
pounds is about the same, the danger is 
thus reduced by aliout two thirds . — Science 
Service, 

Man-Made Lightning for Seienee 
Research 

T he huge Van de Graaff electrostatic 
generator, which recently underwent its 
first tests at the Round Hill research sta- 
tiou of the Massachusettf Institute of Tech- 
nology, is designed to develop direct current 
at approximately 10,000x)00 volts. Up to the 
time the Van de Graaff generator was de- 
aigned, science with the best means at its 
disposal had been able to obtain direet 
cotitliiuoaa ourrent at lest than BOOfiOO 
volts. The output of Technology's great gen- 
erator operating at normal capacity is 
approgUnately 20 kilowatts, and may be 
funher increased many fold, if desired. The 


use of this great generator for research is 
expected to mark the beginning of an era 
of extraordinary significance in which ex- 
tremely high voltages will make possible 
investigation of some of the most funda- 
mental secrets of nature. 

This revolutionary generator was designed 
by Dr. Robert J. Van de Graaff, a member 
of the research staff in physics at Tech- 
nology. The generator consists of two sep- 
arate units, each with a polished aluminum 
sphere 15 feet in diameter resting on a 
hollow cylindrical insulating column 25 feet 
high and six feet in diameter. These col- 
umns are mounted on heavy four-wheeled 
trucks operating on a railway track 14 feet 
wide. This arrangement permits variation 
of the distance between the two great ter- 
minals and also makes it possible to move 
them into the open air to avoid flashes to 
the roof girders of the airship hangar, in 
which the generator is housed, a distance 
of more than 20 feet from the spheres. 

In the generator as it now exists, endless 
paper belts, operating vertically within the 
hollow columns of each of the two units, 
run from driving motors in the bases to 
pulleys within the spheres. The electrical 
charge carried up by the belts is ‘‘sprayed’* 
on the spheres at the base at the compara- 
tively low pressure of 20,000 volts. The 
proce4» is nut unlike the old-fashioned 
method of raising water from a well by 
means of small buckets on an endless chain, 
each bucket dumping its load as it turns 
over a pulley at the top. In the generator 
the electrical charge carried up by the 
belts is taken of! and stored on the surface 
of the big globes by means of “brushes’* 
fastened near the upper pulley. Special 
air-oondiiioning machinery within the 
supporting columns of the machine main- 
tains the proper atmosphere for efficient 
operation. 

It should be noted that the belts in one 
sphere are storing op negative charges of 
electrical energy, wUle the belts in the 
other carry poriiive charges. When the 
■tore of electricity la each sphere reaches 
a potential of approximatidy fiiDOOiOOO voha, 
the termiluds will diacharge at a oomhthed 


eleeuical pressure of about 10,000,000 volts. 

To the layman, one of the most amasing 
features of the generator will be the fact 
that while the machine is hi operation the 
safest place for the research workers will 
be within the huge terminal spheres on 
which the high voltage charge is stored. 
The interiors of these aluminum idohes 
will be compact laboratories with lighting 
facilities and various instruments for re- 
search. While the machine is running, the 
bodies of the men in the sphere will be 
charged to the full voltage of the terminal, 
but because they are insulated from the 
ground no harm will result. 

This 10,000,000 voh generator was built 
for the specific purpose of atomic research 
—the bombardment of nuclei, the centers 
or kernels of atoms, which are known to 
contain the major portion of the energy 
in the universe. The huge generator, how- 
ever, may have other significant uses, for 
whenever a new field of exploration has 
been opened by an important scientific ad- 
vance, new and often unexpected applica- 
tions have followed. 

In addition to atomic research, some of 
the scientific problems which are expected 
to be investigated with this new tool of 
science are the production and study of 
X rays of many million volts, which may, 
among other uses, be very valuable in the 
treatment of disease; and the use of X 
radiation thus produced to extend knowl- 
edge of the relation between wavelength 
of radiation and absorption of matter to the 
region of much shorter wavelengths. Such 
a study should make possible, for example, 
a much more accurate estimate of the wave- 
length or speed of cosmic rays than is now 
possible, and would have considerable in- 
fluence on the astrophysical theories of the 
fate of the universe. 


White Buffalo, ^^Big Medicine^^ 

A n albino buffalo was born last spring 
L on the National Bison Range, main- 
tained by the Bureau of Biological Survey, 
United States Department of Agriculture, 
near Moiese, Montana. The white calf is 
one of about 75 young bom in the first 
half of 1933 in the herd of more than 400 
animals. 

Even when millions of buffalo lived on 
the great plains, a white buffalo was so 
rare that few were observed. “One or two 
in a lifetime was the utmost that any 
hunter secured,** says Ernest Thompson 
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What Would You Like? 

T his is yow magazine; it is edited to your taste to add to the sum of 
your knowledge of doings in all important branches of science and 
industry, to pass on to you practical information which will help you solve 
your industrial and engineering problems, to help increase your men- 
tal stature. We’ve recently made many improvements in Scientific 
American, have added extra pages, and for 1934 have planned a number 
of exceptionally 6ne articles by men of note. If you want a still better 
Scientific American, then give us the benefit of your opinions. Definite 
knowledge of your likes and dislikes will serve as a guide for the editors. 

An executive of one of the country’s largest industrial corporations 
recently told us: 

‘'Scientific American is of such value lo our business that each 
copy ig routed all over our plants through research depart- 
ments and executive and management offices, and is clipped 
and annotated until it is literally worn out." 

Write us on your business letterhead telling us what you think of its 
value. What criticisms and what suggestions have you ? Mention some par- 
ticular Scientific American item that has solved a problem of yours. Let 
us know what kind of articles you wish and who should write them. The 
majority vote will govern our future policy. By thus assisting us, you will 
be helping to make, for your own interest and profit, 


A Bi^er and Better SCIENTIFIC American 
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A new composition flooring being laid directly over old wood 


Seton, and Dr. W, T. Hornaday tells that 
he ^met many old buffalo hunters, who 
had killed thousands and seen scores of 
thousands of buffalo, yet never had seen a 
white one.'* According to £. Douglas 
Branch, there was “only one white animal 
in the five million and more bison of the 
southern herd.” Dr. Hornaday believed that 
“not over 10 or 11 white buffalo, or white 
buffalo skins, were ever seen by white men." 
A single albino was raised about 30 years 
ago in a herd at Pierre, South Dakota, says 
Dr. Robert S. Norton, Protector of the 
National Bison Range. 

The Indians looked upon an albino buf- 
falo with awe, considered it “big medicine,** 
and for a good skin paid the price of 10 
or 15 horses. Then piety, says Branch, de- 
manded that three or fours years after the 
purchase, the skin should be offered to the 
wind and rain. The white man also was 
willing to pay a high price for an albino 
skin. Branch tells that the single albino of 
the southern herd fell to the gun of a plains- 
man, who sold it for 1000 dollars. So highly 
were the white buffalo prized that, said 
Hornaday, “not a single one, so far as 1 
can learn, ever hud the good fortune to 
attain adult si/e.*’ 

“The National Bi'^on Range,** says Paul 
G. Redington, chief of the Bureau of 
Biological Survey, “is maintained to assist 
in perpetuating the American buffalo, which 
at the time of the establishment of the 
range was threatened with extermination. 
We are, therefore, much interested in hav- 
ing in the herd an example of a variation 
so rare as the white buffalo. When only one 
was known in a herd of more than .5,000,000, 
it is particularly interesting that we should 
have this ’big medicine* in u herd of about 
500 animals.** 


Permanent Floor Covering 

F or covering old wooden floors, aisles, 
and so on in factory, schools, offices, 
homes, and other public and private build- 
ings, there is now available a strong, uni- 
form, compressed fiber board called Ston- 
hard Goverwood, which comes in sheets 45 
inches long, 12 inches wide, and of an 
inch thick. This material is placed directly 
over the old floor, as shown in one of our 
photographs, and nailed in position with 
six or eight penny nails. 

The new surface thus obtained is prac<» 
tically dust free and can be washed or 
mo|»ped. It may also be waxed and polished 


to improve the appearance, or can be paint- 
ed after a priming coat is applied. 

Noiselessness is one feature of this floor 
covering material as it acts to prevent rever- 
beration of sound normally caused on wood 
floors by heavy walking or trucking. The 
surface is said to be resilient and conse- 
quently less tiring and more pleasant to 
those who have to walk or stand on it. 


A Modern Desert Coach 

I T has always been a lung journey from 
Damascus to Bagdad'- 25 days by wa- 
ter, completely around the Arabian Penin- 
sula. While these two ancient cities lie 
only about 500 miles apart, the distance be- 
tween them is a trackless desert — no roads, 
no habitations, nothing but sand, terrific 
beat, and sometimes severe cold in the 
mountain passes. 

What has been accomplished in solving 
the problem of overland travel between 
these two cities marks a new epoch in 
passenger bus construction. A bus has been 
built with an all-metal body, by Bender 
Body Company, that is dust-tiglit, insulated, 
and over 68 feet long, 8 feet 8 inches wide, 
and 11 feet high. It is fitted with spacious, 
comfortable reclining chairs, ample ven- 
tilation, cooled drinking water and other 
facilities. Everything has been foreseen anil 
provided for comfortable, safe transporta- 
tion under tremendous difficulties. 

The tractor, by Marmon-Herrington of 
Indianapolis, has three driving axles pow- 
ered by a 6-cylinder Diesel engine of 185 
brake horsepower at 1600 r.p.m. (The 
tank at the rear of this cab holds 250 
gitllons of fuel oil, enough for a round trip.) 
The complete roach is carried on 18 ptieu- 
iiialic balloon tires. 


This caravan coach has both first class 
and second class passenger compartments^ 
with front and rear inside storage spaces 
accommodating 6100 pounds of freight and 
baggage. Interior luggage shelves in the 
first-class compartment accommodate 2500 
pounds. Additional luggage may be carried 
on the roof. The crew consists of con- 
ductor, steward, and three drivers. One 
driver sleeps in the berth located just back 
of the cab seal, while the others are in 
charge. 

It is anticipated that this coach is the 
forerunner of a numlier of additional units 
for the Nairn Syrian Desert Service. 


Perfuming Rubber 

V ULCANIZED rubber, while immensely 
useful, is not distinguished for its 
pleasant odor. Neither are the various ac- 
celerators and other malodorous substances 
usually incorporated in its manufacture. 
Hence, a good deal of work has been done 
by rubber chemists to de-odorize or covet 
up the smell of rubber. Writing in India 
Rubber World, Max A. Foley suggests that 
essential oils be used to perfume rubber, 
the controlling factors being the boiling 
point of the essential oil used and its cost 
per pound. He also presents a table of 
data with the results of some experiments 
carried on with a number of natural and 
synthetic perfume materials. On two 
batches of material, Foley reports results 
ill which citranellol, cumarone, and pine- 
tar appear to have proved most satisfac- 
tory. — A. E. B. 


Dangerous Eyelash Dye 

1 ETTERS received by the Federal Food 
j and Drug Administration concerning 
injury to users of “Lash-Lure,” an eyelash 
dye manufactured by Lash-Lure, Inc., Los 
Angeles, Calif., led W. G. Campbell, Chief 
of the Administration, to issue the follow- 
ing statement: 

“We recently investigated the case of a 
prominent Dayton, Ohio, clubwoman who 
was made totally blind as a result of an 
application made by a l)eaiity parlor opera- 
tor, of this highly poisonous cosmetic. Lash- 
Lure, according to the Journal of the Ameri- 
(an Medical Association, contains an ani- 
line dye which is extremely corrosive and 
capable of burning away the outer coating 
of the eyes. The Administration has investi- 
gated a number of cases of blindness or 
seriously impaired vision attributed to the 
use of this injurious eyelash ’beautifler.’ The 
medical literature contains accounts of a 
number of ocular injuries caused by tlu^ 
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€o«jiielio, A numlier of these ere printed 
on pftges 1016 end 1017 of the Journal of 
the Ameritan Medical Association^ Septem- 
ber 23, 1933.” 


Boltery Tester 

T here was a time when the average 
man could not test his automobile bat- 
tery for water without wrestling floor- 
boards, juggling flashlights, and swearing 
profusely. Apparently those days are over, 
for a battery water-tester has been invented 
which does everything except remove floor- 



A water-level indicator for use 
in all types of storage batteries 

boards. It permits the measurement of 
electrolyte by a glance, without the neces- 
sity of flashlight or eyestrain. 

A plunger inserted in the battery cap 
suspends a float. The passage in which the 
plunger rests is large enough to permit the 
necessary escape of gases and at the same 
time give the operation of the plunger free 
play. The little red cap on the plunger is 
easily discernible when level with the but- 
tery cap. If it is not in view the battery 
needs water and as water is added the float 
rises gradually. Where there is sufficient 
water the red cap is exactly level with the 
battery cap (as shown in the diagram). 


Thermoplastic Cements 

A new Une of products, known as du- 
Pont thermoplastic cements, has been 
perfected at the Parlin, New Jersey, labora- 
tories of E. 1. du Pont de Nemours and 
Company. These cements ore composed of 
nitrocellulose or cellulose acetate plasticiz- 
ers and synthetic resin of the modified 
polybasic acid-polyhydric alcohol type 
which are dissolved in suitable solvents. 
They are waterproof, very flexible, resistant 
to the action of oils and grease, and are 
not affected by mild acid and alkaline solu- 
tions. They do not become brittle on aging. 

The surfaces which are to be joined to- 
gether are coated with the cement by means 
of a brush, spray gun, or coating machine. 
This coating of cement is allowed to dry 
thoroughly, requiring about 20 minutes at 
ordinary room temperature. After the ce- 
ment is thoroughly dry, the two surfaces 
are brought into contact, and heat and 
some pressure are applied. This fuses the 
cement film which on cooling becomes hard, 
joining the two surfaces and forming a 
strong, waterproof, flexible bond. Materials 
can be coated with thia cement and stored 
for an indefinite period, the actual cement- 
ing operation being carried on at some 
future time. 

Uses for thermoplastic cements range 
from laminating foil and paper or Cello- 
phane for pse as food wrap, to laminmiiig 
thin metal sheets to composition board or 
ply-ivo^od for use in the oonstructlon of 
comn^iid automobile bus bodies. They 
{Please turn to page 103) 


SCIENTIFIC AMERICAN 


George Washington 
Had Visited 
A Modern Clinic 

W interesting the case history of Washington would be 
if he could have had a modem clinical examination. What significant 
side-lights it might throw on his life and character! 

Dr. Walter A. WelKs, a physician of Washington, D. C, has 
made a thorough study of the health history of the Father of Our 
Country. He has written for HYGEIA readers an imaginary clinical 
report in the light of present-day medical knowledge and procedure. 
Here is Washington's family history — did you know his mother died 
of cancer when she was in her eighties? Here is the account of his 
many illnesses, from the smallpox he suffered in his youth to the fatal 
attack on his respiratory system. Here is the advice which a present- 
day physician would have given him and which, if followed, would 
undoubtedly have prolonged his lift* 

This article is a human document of an intensely human 
man. Read “The Case of George Washington, Esq. : A Clinical Sketch” 
in the Febniary HYGEIA. You’ll find it fascinating! 





Read These, Too, in the February HYGEIA 


Among the other entertaining and informa- 
tive articles in the current issue of HYGEIA 
are in the Breskmg/’ in which Dr 

Herman G. Morgan di}»cusses some common 
causes of heart disease and tells how to avoid 
tliem .”Th«y Don't Havo to Dial”, an 
article by Miriam Zeller Gross on how the 
ay^pcndicitis mortality rate can be lowered . . , 
"Tratich Mouth,” its symptoms, what the den- 
tist can do for it. and iiow it can be prevented 
— told by 4 dentist, Dr Sidney Sorrin . . . 
"PoUon in tha Pantry,” and how food poisoning 
may be avoided, by Solon R Barber. . . . 


"Tha Problam of tha Ovarwcifht Child,” dis- 
cussed by Dr. W. A. L. Styles. . . . "Public 
Haaltb Nurting in Induatry,” by Violet Hodg- 
son . . ."Shall Wo PaitauriM?”, answered by 
Dr. W W. Bauer. . . . "Training for BiMball 
and Minor Sporu,” told by a high school ath- 
letic coach, Alfred E Parker. . . . "Tha Uta 
of Coimotict,” part of a fascinating series by 
Dr. Charles Lcmer on the history of femi- 
nine beautihcation . . . and another article in 
Dr Thurman B Rice’s splendid series on sex 
education, giving information for "Tha 
Young Married Coiipla." 




HYGEIA, thr Hemlih /tfagatinc of the American Medical AssO‘ 
ciation, girei authentic informatton on practically every phase of 
health of interett to the individual, the family and the community. 
It destroy § false beliefs and superstitions concerning health and 
gives scientific facts in simple, non-tachnica! language. Get acquaint 
ed with HYGEIA now through this special offer to new subscribers. 







INTRODUCTORY $“1 

6 months o£ HYGEIA JL 

Regular Subscription, $2,50 a Year 

AMERICAN MEDICAL ASSOCIATION j at 

555 North Dearborn Street, Chicago 

Enclosed is $1 00 for an introductory 6 months’ subscrip- 
tion to HYGEIA, the Health Magazine. I am a new sub- 
scriber. 
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Address y. 



THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


P erhaps the most onerous and dreaded 
job astronomers have to do is guiding 
when taking celestial photographs. No tele- 
scope, however well and delicately adjusted, 
can simply be set in motion by its driving 
clock and left exposing a plate on a held of 
stars. Even were the mechanism kept really 
perfectly in step with the earth’s motion 
the variations in atmospheric refraction still 
would cause the star images to shift on the 
plate from moment to moment, and the re- 
sult would be far from satisfactory on a 
long time exposure. Therefore the plate is 
set in a holder having screws which can 
shift it in two directions, and the astrono- 
mer sits with his eye glued to an eyepiece 
focused on some one star in the field, 
keeping that star on a pair of cross-hairs by 
shifting the plate with each little deviation. 
Why not let automatic machinery do this? 

That is what L. Jackson BulUet, of 7609 
Fourth Avenue, Brooklyn, N. Y. had in mind 
when he submitted to us a memorandum 
containing an idea which he wishes to pre- 
sent for all and sundry to wrestle with. 

’The following discussion,” Mr. Bulliet 
writes, “is concerned with a device to elim- 
inate the necessity for an observer giving 
constant attention to the guiding of a pho- 
tographic telescope. It is believed that such 
a contrivance would not only save the pho- 
tographer from an exceedingly tedious job 
on long exposures, but would also result 
in lietter pictures. The reason for expecting 
better pictures is that this device should 
respond at once to a drift so slight that it 
would not be noticed by a human observer. 
Thus, corrections would be more frequent 
than with the method now used, resulting, 
in efiect, in a steadier position of the image 
on the plate. 

“Considering Figure 1, the reader is look- 
ing into the top of a round light-tight metal 
box B. This box is divided, for its entire 
depth, into quadrants by the exceedingly 
thin opaque partitions P and P*. It may be 
well to make the actual partitions of glass, 
with one side of each coated with a thin 
opaque film. The films may then be re- 
garded as the partitions here referred to. 
In each quadrant is mounted a photo-ehv- 
tric cell R, R*, D and D*. 

“Suppose now that this box is affixed to 
the eye end of the guide telescope of a 
photographic telescope in such a manner 
that the top of this box coincides with the 
focal plane of the telescope. The connection 
to the telescope must he light-tight, so that 
no light may reach the photocells except 
through the object ^ass of the guide tele- 
scope. The top edges of the opaque parti- 
tions now correspond to the cross-hairs of 
the guide telescope. The box is oriented as 
indicated by compass points on the sketch. 
That is, the cross-hairs (partitions) lie 
NE, SW, and NW, SE, with respect to the 
telaacopic field. At the intersection of the 
<{ y dS < hairs (parUtions) is an opaque disk 
slightly larger than the Image of the 
ohjeel to 1^ guided upon. This disk would 
actimlly be a spot on a removable glass 


cover or slide over the box, so that different 
sized disks could be used for different sizes 
of images. If the field o( view included ob- 
jects other than the one to be guided upon, 
an opaque diaphragm (not shown) with a 
center opening somewhat larger than the 
disk M, would have to be provided to keep 
the light from the other objects from reach- 
ing the photocells. 

“So long as the object is centered on the 
cross-hairs (partitions), no light can reach 
any photocell because of the disk M. But 
any drift will cause the image to creep off 
the edge in some direction, so that light 
will fall into one or two (if over one of 
the thin partitions) of the compartments 
where it can affect the cells in them. This 



effect could be greatly enhanced by fitting 
a triangular mirror into the comer of each 
quadrant, to reflect the light directly into 
the cell. The apex of the mirror would be at 
the top and the base at the bottom of the 
box, so that the four mirrors would form 
a pyramid. Perhaps a better arrangement 
would be to leave out the partitions entire- 
ly, and place in the center of the box a 
square based pyramid of optical glass with 
its faces silvered and with its apex just 
under the disk M. This pyramid would he 
oriented as indicated by dotted lines in the 
figure. The rest of this discussion vrill con- 
tinue to refer to the partitions and the 
rest of the arrangement as first described, 
but the grgument would not differ essen- 
tially in the pyramid scheme. 

“Inferring now to the wiring diagram. 
Figure 2, it is seen that each photocell feeds 
through an amplifier into a relay. The re- 
lays assoeiated with the cells H and R* 
control a leversible electric motor C, whicJi 
drives the regular slow motion screw on the 
right ascension axis, or a special screw 
provided for the purpose. Likewise, the 
cells D and D* <^nt^ the aimitar motor C, 
on the declination screw. 

“Should the image In question drift 
toward the northward Wilib respeef to the 
crom hairs (partitions), die ceu P yrould 
function to start the motor Cf in proper 
direction to compensate for the drift. Simi- 


larly, a drift to south would start the same 
motor in the opposite direction; and the 
same reasoning applies to drifts in right 
ascension. The more general case, of course, 
is that in which the drift is in some direc- 
tion other than the cardinal compass 
points. The light would probably fall in 
only one quadrant in this case but, the cor- 
rection being in a cardinal direction, the 
light would fall into another quadrant be- 
fore it got back to the center. Thus the 
correction would be brought about by mo- 
tions in right ascension and declination 
successively or simultaneously (the latter 
when the image falls on a cross-hair) , 

“It will be noted that the circuit to start 
a motor includes contacts of both relays 
associated with that motor. Thus the op- 
eration of one relay will not start the motor 
unless the other relay of the pair is un- 
operated. The idea here is that in lime of 
poor seeing the image might become fuz/y 
and larger than the disk M. In that case, 
both cells associated with each motor would 
be energized. Neither motor, however, w<»uld 
start, due to the relay circuit. In other 
words, any anomalous condition tending 
to bring about directly opposing corrections 
would cancel out. 

“Another possibility in times of poor see- 
ing would be rapid shifting of the image in 
random directions. This would tend to bring 
about incessant efforts to correct for erratic 
motions for which corrections are inherent- 
ly impossible due to inertia of the telescope 
mechanism. By using relays of the type 
which have a slight lag in their operation, 
these rapid shimmerings would not operate 
the relays and to not start the motors. Only 
true drift would be corrected for.” 

£ passed this communication to Mr. 
Alan R. Kirkham of Tacoma, who 
commented aa follows: 

“The photocell tracking device interests 
me. As a radio nut, the thing looks OK, 
except for the terrible cost, and awful diffi- 
culties of making large amplifiers work. 
The worst bug I see is this: the gadget 
that splits the rays is much larger than a 
star image. The prism, for example, cannot 
be made with edges good enough. The size 
of a star in the focal plane of a very good 
12-incb telescope runs from 1/2000 to 
1/10,000 inch in diameter, depending on the 
focal length ” 

The above comment was relayed back to 
Mr. Bulliet, who replied: 

“As I wrote the paper, the apex of the 
pyramidal prism was to be plac^ exactly 
in the focal plane of the guide telescope ob- 
jective. Now, as Mr. Kirkham points out, 
the said apex would necessiritly be some- 
what larger than the image of the star on 
which we are to guide. H|mce the star aiiy 
drift more than iu own diameter before 
light will have a chance to strike one of 
the sides of the pr$aii.aQd bo'fofieot«4 into 
a photocell, that wo^d« of conme, W an 
imoldrahle drift. But auppose we intrmfiioe' 
a convex lens or tens systeni betwpep,ihe 
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bcilfikliifr <oi ^ tibjihcUve And Ute iwitm 
ind |Nii the prim bai^ far enotii^ so that 
it will be in the plane of the new image 
(equivalent of using eyepiece and eye and 
putting the prism at the retina of the eye) . 
Now the drift will be greatly magnified (as- 
luming proper placing of the new lens) but 
the ttoensions of the prism have not 
changed. Also, if we are dealing with a 
»tar, the actual image of the star will not 
be increased* It seems to me that the qpw 
mrangement should work all right because 
the secondary image of the star will move 
several times the width of the prism point 
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Figure 2: Wiring diagram 


before the primary (photographic) image 
bas moved a perceptible distance.** 

Well, there you are, folks, just as these 
two left it — ^probably in a pretty raw stage 
St present but ready to be improved and 
made to work. Somebody ought to derive 
mme fun perfecting this thing — ^not to 
»pcak of the fame. 

S EVERAL workers have inquired about 
making rifle telescope sights, and we 
have advised them that we had no data but 
to go ahead and see what they could finally 
ivork out and then make their findings 
Available to the rest of the amateur tele- 
scope-making fraternity who might have 
similar interests. An effort of this kind is 
being made by Harry A. Peck of 205 Ken- 
more Avenue, Youngstown, Ohio, who is 
bIso making a rifle — ^barrel, receiver, bolt 
snd all — ^while he is at it. He says the tele- 
scope sight will cost him around 35 dollars, 
not to mention his time. Those who may 
be interested in this endeavor might well 
pool their knowledge with Mr. Peck. 

I AST month we omitted a credit line and 
J we hope we can make amends by say- 
ing here more than the credit line could 
have said, had we not plain forgotten it. 
On page 28 of last month*! number there 
wa^ a abort article about Professor R. W. 
Wood and bis original inventions, includ- 
ing Infra-red photography, and one illus- 
tratkm used iritb that article ahowed the 
Empire State Building in New York, taken 
front g distance of 18 miles (Paterson, 
N. 1.) whb a sig-Sneh telescope, by infra- 
red phaogriq>hy. What was omitt^, Pro- 
fesa^ tdla ua, waa the pbotographer*8 
siamti Mr* Garret Hobart, Jr. We don*t 
knevffni^ tdppreaa auob tHiinga but we do 
uiiluipvdiii^ forgei them. Tak* 
quite, a feat. 


TINSLEY LABORATORIES 

Makers of Reflecting Telescopes and Auxiliary Optical Instruments 
offer you a wide choice of Complete Reflector Making Kits from V to 1 2". 

Mountings, and Parts, finished or in rough castings; Blue Prints; 
Books on Telescope Making. FREE expert advice. 

The answer to your prayer — the new Silver Protecting Cloth prevents tar- 
nish and avoids the use of lacquer — 4" to 6"— 25c; 8'' to 12" — SOc. 

Send for our Free Catalogue. 

TINSLEY LABORATORIES 

3017 Wheeler Street Berkeleyt California 



JOHN M. PIERCE 


MORE than a Distributing Station 

for Amateur Telescope Supplies 

I know your needs and fill your orders intelli- 
gently, from expert knowledge of the craft. 

For my customers I answer personally hun- 
dreds of letters on special problems. This 
service is free. 

Let me help you to make a powerful tele- 
scope. 

Write for circular to 

11 Harvard St»f Springfield^ Fermont 


—TELESCOPE MAKERS— I 

Iferr'K your opportunity to build that «tr« te)ef*fon« 

•t remarkably low ooat 9" diaci, I'* and IH" thU’k. 
guaranteed quality Complete set, Including 2 glaaa 
discs, abrasives, pitch, beeswax and rouge, for only 95 

PRISMS GUARANTEED SATISFACTORY 
6P ll/IS'’-4l: r-42.75; IVi''— 14.90; IH''— IS. 


•fmiiORS SILVBIIED 

and LACQUERED 

BaASHBAa^a raocBsa 

rr -92 25, 8" to 10''-*44.00. Not PrepaW 
l*el an experirnced chemiMt slim your ninror. 


B. L. SOUTHER. Pli.D. 

23S Bfvarly Rm 4 PIttakirih, IS, P«. 


RACK AND PINION EYEPIECE HOLD- 
ERS, PtmIiIm Midi, Standard IVa'" 97.90 


RAMSDEN EYEPIECES— Saaat guality 
in kraaa mountlnsa, atandaN I'A" diam. 

Vs or Vm F.L. . . . $ 4.00 r F.L. . . . 

Vk" F.L. 9 lano ayaalata otaad. Wa'* dim........ 


7ViX perlioaH (ooit Oovornmont 907.90)— 49.90 


Textbook on 


free Colalop Oft TsUacopts, MUrotiwptt, IttnccMlart, eie 
IVOk eomplotc inairvetiona far TelMrope maklnp tOe. 

PRECISION OPTICAL SUPPLY CO. 
991 B. 163rcl Straat Naw York City 


REFLECTING TELESCOPES 

Special Discounti «nd Attention Given 
to Astronomy and **A. T. M.** Qubt 

Quality reflector oulflts at really low prices. 2 Disk*, 
accurately eut and of proper thickness, Carborundum 
« 90-200-500, Emery #809^, Rouge, and mtch. 5'', 
98 50 ; 0". 98.75, 8*, 95.50: XO". W.80 00^ Prlsmi, 
91,85; I". 18 85. 1%-, 98.75. Terrestrial 6- 
leni Telescopes, non-a^romailc, brass bound tubes, 
15-X. 91.50; 88-X. 92 00 Postiwld. An exeellent 
value. 

H. W. QRESNI 

32S Osorila Ayanua Sraeklya, W. Y. 


Amateur 


Telescope Making 

Albert G. Imballs, Editor 

All tho Information you will need aa to 
' grliKUng, pollahing and silvorlng mlr- 
^ rors. How to teat and correct thorn. How 
U> dostm and build a mounting, together 
with a few chaptera of more advanced 
work. AH In language anyope can un- 
derstand. IS.oa poid^d domestic. 


Spherical 

Astronomy 

By W. M, Smarts D,Sc>^ Astrono- 
mer, Cambridge Observatory 

Amateur a«ironomer» with mathe- 
matical leanings will revel in this 
new book which fills a gap that has 
previously been but poorly filled. 
It covers in separate chapters: 
spherical “trig,** the celestial 
sphere, refraction, the meridian cir- 
cle, planetary motions, time, heli- 
ographio coordinates, aberration, 
parallax, procession and nutation, 
proper motions, astronomical pho- 
tography, navigation, binary star 
orbits, occultations and ec^pseo, 
and is almost wholly mathematical; 
408 pages. |7ii0 postpaid 
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CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Studies in Socul Scifncks 1Q33 (Engi- 
neering and Science Series No. 43) con- 
tains seven theses for the degree of Master 
of Business Administration and deals with 
important public affairs such as **A Study 
of the Relation Between the External and 
Internal Value of the Pound Sterling 1920- 
1932’* and “A Study of the Trends in the 
Cost of State Government in New York 
1900-1931,** and similar subjects. Rensselaer 
Polytechnic Institute^ Troy, A. Y. — Gratis, 


PRorEDUHEs IN CURRICULUM Making (Bul- 
letin, 1932, No. 17, Monograph No. 18, 
National Survey of Secondary Education), 
by Edwin S. Lide. The purpose of this 
study is to indicate the details of organiza- 
tion and the specific procedures in pro- 
grams of rurriciihim revision. The subject 
is a curious one and has probably employed 
some of our best educational minds. Super- 
intendent of Documents, Washington, D, C, 
— ten rents (com). 


The Guaranty of Bank Deposits (Bulle- 
tin No. 3) is a report of the Commission 
on Banking Law and Practice Association 
of Reserve and City Bankers. The Associa- 
tion waa organized in 1912 to provide a 
medium for the exchange of ideas among 
its members on matters relating to banking 
law and practice. Tt has hitherto confined 
itself largely to what may be termed labora- 
tory work in the field of banking. However, 
the present emergency called for a some- 
what different policy, so a Commission on 
Banking Law and Practice was appointed 
to undertake an analysis of the banking 
system as a whole, with recommendations 
for strengthening the banking structure. 
Address J, /. Schr order, 162 West Monroe 
Street, Chicago, Illinois, — Gratis, 


Reservoirs tOR Farm Usk (Farmer's Bulle- 
tin No, 1703), by M. R. I^wis. Water is 
so useful on the farm that it is a wonder 
that farm reservoirs are not in more gen- 
eral use. The pamphlet gives a wealth of 
information. Superintendent of Documents, 
Washington, D, C , — 5 cents (coin). 


The Care of Leather Belts is a large wall 
chart giving all the information. It is 
filled with tables and diagrams. £, F, 
Houghton St Company, Philadelphia, Pa , — 
Gratis, 


Kohler Electric Plant. The Kohler en- 
gineers have just developed an 800 watt, 
32 D, C, unit which will prove very useful 
for farms, summer homes, yachts and boats, 
filling stations and garages. Four models 
are available — two battery charging types 
and two non-battery plants delivering direct- 
from^enerator service. The circular is a 
guide to the type of independent unit re- 
quired« Kohler Company, Kohler, Wisc,-^ 
Gratis, 


The Louis Allis Messenger deals with 
the problem of selecting the correct mo- 
tor for any job. This is a bi-monthly publi- 
cation dealing particularly with splash- 
proof and explosion-prfiof motors. The Al- 
lis Company, Milwaukee, Wis, — Gratis, 


Lubricating of Grain Handling Machin- 
ery (Lubrication, VoL XIX, No. 11, 
November, 1933) deals with installations of 
grain elevators and the handling of grain 
from ships. Flash and fire points are con- 
sidered. The Texas Company, 135 East 42nd 
Street, New York City, — Gratis, 


The NETHPitLANDS Indies — A Jubilee Al- 
bum was Issued to commemorate the 
25th anniversary of the travelers* official 
information bureau of Netherland India. 
The travel literature issued in far away 
Batavia is the peer of the best travel litera- 
ture issued in Europe, We arc frank to 
confess that these publications we have 
noted from time to time have given us a 
wanderlust that may never be fulfilled, but 
those going around the world or to Aus- 
tralia will find the trip to the many islands 
both easy and fascinating. Travelers' Offi- 
cial Information, Bureau of Netherland 
India, Batavia, Java. — Gratis. 


PunLlCATtONS OF THE DOMINION OBSERVA- 
TORY, Ottawa (Volume 4, Bibliography 
of Seismology No. 14, April, May, June, 
1932), gives a bibliography in all languages 
and was prepared by Ernest A, Hodgson, 
Department of the Interior, Canada, Ottawa 
— 25 cents. 


Railway Statistics of the United States 
OF America for the Year Ended Dr- 
CRMBER 31, 1932, prepared by Mr. Slason 
Thompson, Bun*au of Railways News and 
.Statistics, is one of the most valuable re- 
ports in the railway world. Mr. Thompson 
compares his figures with the official re- 
ports for 1931 and also gives the recent 
statistics of foreign railways which arc so 
difficult to obtain. The railroads that have 
gone “modern” and streamlined are in- 
cluded. Slason Thompson, Daily News 
Building, Chicago, Illinois, — Gratis. 


The Oriental Instituik. This book forms 
Volume XII of the University of Chicago 
Survey, by Dr. James Henry Breasted. The 
entire scope of the survey embraces some 
40 or 50 projects, which are being grouped 
in a series for purposes of publication. A 
comprehensive survey of a large research 
enterprise is a new undertaking in educa- 
tional administration. It is beautifully illus- 
trated showing the latest researches of the 
thirteen expeditions. Vniversity of Chicago 
Press, Chicago, fll.-S3.00 bound in cloth. 


Turbines (Publication A.3 August, 1933) 
is a valuable pamphlet, including operat- 
ing records of 291 large turbines for 1932, 
and figures covering records for 1932 of 12 
turbines operating al>ovc 1000 pounds steam 
gage, together with additional data. Edison 
Electric Institute, 420 Lexington Ave,, New 



The Find-All Pentacrid A.C.-D.C. Siiort-Wa\e Converter is a sclf-powcrcd ihrec-tube 
converter which changes any broadcast receiver into an efficient short-wave set. Through 
the use of Alden plug-in short-wave coils, the band between 15 and 200 meters may be 
covered. One of the features of this converter is the use of the new 6A7 pentagrid tube, 
which combines the functions of detector and oscillator, A second feature is the **Ciiin” 
A.C.-D.C. circuit which dispenses with the customary power transformer. The set will work 
equally well whether the power source is A.C, or D.<1 This converter is simple in design 
and construction— hence it is easy to build. It can be used either with tuned r.f, or with 
superheterodyne broadcast sets. The Noise-Master lead-in is another feature. Top and 
bottom riewa, list of parts and additional information may be obtained from Allied 
Engineering Institute, Suite 54i, 9B Park Place, New York, N, Y,^10 cents. 
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can also be uacd for cementing metal foil 
to metal foil or to other materials; glass 
to glass or to other materials; Bakclite to 
Bakeliie or to wood, glass* metals, and so 
nn. — A, E, B. 


Lung Ventilation Measured 

A METHOD of using X rays to find just 
how efficiently a person's lungs are 
being ventilated was described by Dr. Wal- 
ler W. Fray of Strong Memorial Hohpital, 
Rochester, New York, at a recent session 
of the American Congress of Radiology. 

Apparently some patients sii fieri ng with 
tuberculosis and other lung diseases have 
more difficulty with breathing than would 
be expected from the amount of lung tissues 
that is seen in X-ray pictures to be affected, 
while in other cases the patients arc able 
to breathe with little or no difficulty in 
spite of a large diseased area. Lack of a 
standard of the ventilating efficiency of 
normal lungs has handicapped physicians 
in determining the extent of disability along 
these lines. 

Dr. Strong and associates worked out a 
method of determining the normal pul- 
monary >ciililation, and then used the meth- 
od in over 100 cases of various kinds of 
lung diseases. It proved to be useful in the 
following ways: In following the progress 
of chronic forms of pulmonary disease such 
as pulmonary emphysema, asthma, chronic 
bronchitis and bronchiectasis; in assaying 
the degree of disability in industrial disease 
such as silicosis for purposes of compen- 
sation; in identifying suitable cases of 
tuberculosis for treatment by collapsing 
part of the lungs; in determining the pres- 
ence or extent of disturbed ventilation in 
cases of a certain kind of heart trouble; 
and, finally, in establishing both the diag- 
nosis and progress of chronic pulmonary 
disease . — Science Service, 


High Compression — High 
Economy 

F Up]L savings as high as 29.6 percent arc 
revealed by motor tests of high com- 
pression ratios conducted by engineers of 
the Ethyl Gasoline Corporation. A large 
six-cylinder commercial engine, of the type 
which must carry heavy loads over steep 
grades, was employed for the trials. Data 
were gathered over a range of loads at 
constant speed and two compression ratios, 
4.03 to 1 an<i 5.48 to I respectively. 

Charts of the tests carried out showed 
that the low compression unit in first gear 
is capable of supplying considerably more 
power than is necessary to propel the 
vehicle on the grade considered, although 
there is not sufficient power to operate in 
second gear. Consequently, the governor 
throttles the air-fuel mixture flow into the 
engine so that it develops only 70 horse- 
power, thus driving the truck at seven 
miles an hour, which corresponds to the 
governed speed of 2100 revolutions per 
minute for the engine. 

The high compression engine, utilizing 
the best grade of Bnti*knock fuel, will drive 


SCIENTIFIC AMERICAN 
BUILDING 


24-26 West 40th Street 

Opposite New York Public Library 

New York City 

OFFICES 

INDIVIDUAL FLOORS 

Available 

North Light • Fresh air * Sunshine 



The maximum in Transportation Facilities. The 
minimum in traffic congestion. The highest type of 
service and tenant occupancy. Rentals have been ad- 
justed to meet the requirements of today. 


Cross & Brown Company 

Agent 

270 Madison Avenue, N.Y.C. CAledonia 5-7000 


Cyclopedia of Formulas 

By Albert A. Hopkins 

I)UK8.SE1) In an attractive new bindiuic. 
Htronaer and more flexible than the old. 
this HtaiKlaid reference Is an Indispena- 
ahlc unit for libraries, laboratories, ro- 
aearch allot vea and the home Librarlana 
tell U8 It is one of the most frequently con- 
sulted b<u)ka and Its well worn condition, 
wlicrever found, attests Its usefulness 
Over 11,000 formulas cover every con- 
ceivable application - $5.50 postpaid, do- 
fiicstlc 

SCIENTIFIC AMERICAN 
24 West 40lh Sired New York 


ALL-WAVE AIR SCOUT 

ONLY SET OF ITS KIND IN THE WORLD 



T ^HIH puncrful ilitlf ^ct brings in til slamlanl hroadmnt 
Htatlons snd also poltre calls, amateur calta. rorelxn 
sUtloDi. code and trana-Atlantle pbont convartatlona. 
Powered by Inospenilve baUeriea. Available In Kit ftara 
Patented terminal color oodtng feature eUmtnatai need for 
Miring dlaaram. Rod is oonnerted to red, black to black, 
etc., and set Is ready to operate Used by tbousandg of Boy 
ftroiiu ' 


Comploto Kit with Tube. Karphona, Two me* /|A 
Coila — nothing alia to buy axcepi bat- 

terlea imly peMwdd 

Asaamblad, wfrad and randy to via— $S,S5 pattfMid. 
HPECIAL OPrSR: Valuabla daU on ALL-WAVB RK- 
CR1VKR aant Upon raocipt of lOe to odvar nandllng coata. 


ALLIED ENOINEtRINO INttlTUTE 
Salta $42-^48 Park Rlata, Uau Vark, N. V. 



All FALSTAfP uTtn. 
flfle ond ofithrepo* 
loflcol books on tho 
Soavot ond Lovo So- 
lotions of MonkInd 
ort tnthrolling, hlgMy 
Informotlvo docu- 
mo nts, by outkorltlosef 
Intornotionol roputo. 
Thot Is why Hit FAL- 
STAFF list of svbscrtb- 
ori roods llko o Who*s 
Who of Amorico's 
Sophtsticotod Intol- 
Itcfuol Arlstecroey* 
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TRADEMARKS 

and 

UNFAIR COMPETITION 

BY Orson d. munn 

A TRADE MARK is an intangible asset of a business* 
yet its actual value may grow so large that it becomes 
the very foundation on which depends the whole structure 
of the business. Because of this fact, every business man 
should have available such information on trade marks as 
will enable him to judge with a fair degree of accuracy 
the desirability of any mark which he may be considering. 

H ere, in one handy volume, 
written in non-legal terms, is 
a simple yet comprehensive inter- 
pretation of the Federal statutes 
and the body of common law re- 
lating to trade marks and unfair 
competition. 



W ITH now products being developed almost daily as 
the result of scientific research, and established busi- 
nesses reaching out into new fields, the coming year will 
find many new trade marks registered and numerous legal 
battles being waged over the right to use some certain 
mark. To protect yourself against expensive and vexatious 
litigation, you owe it to your business to secure and read 
carefully this new and up-to-date manual that will put you 
on the right track and will enable you to avoid many of 
the pitfalls which beset the path of the trade-mark owner. 

Price $1.00 

postpaid 
Published By 

SCIENTIFIC AMERICAN 

24 West 40th Street 
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the tame tnidc iip file wm is teco 
end gear* With the cemblajiRoitt qi high 
eomfEeseion ahd second gear, the veldeU 
•peed may be increased until the available 
horsepower is exactly equal to the horse* 
power required, which happens to be at a 
speed just slightly less than the governed 
•peed of the engine. Consequently, the 
high-compression truck climbs the grade 
in second gear at a little more than 14 
miles an hour, developing 142.5 horse- 
power as It does so. 

The low compression engine developing 
70 horsepower at the reduced throttle open- 
ing consumes 0.76 pounds of fuel per horse- 
power hour or at a total fuel consumption 
rate of 53.2 pounds per hour. Since the 
vehicle speed is seven miles per hour, the 
fuel consumption per mile is 7.6 pounds. 

The high compression engine, however, 
operating at nearly wide-open throttle de- 
velops 142.5 horsepower at a specific fuel 
consumption of 0.53 pounds of fuel per 
horsepower hour. Since the vehicle speed is 
14.12 miles per hour, this results in a fuel 
consumption per mile of 5.35 pounds, or 
a decrease of 29.6 percent below the low 
compression fuel consumption rate for the 
same grade. 


Moonlight Indoors 

T he ready banishment of such night- 
time terrors of household darkness as 
bogeymen, barked skins and bruised toes 
has been made possible through the de- 
velopment of two types of All-night lamps 
by G. F. Prideaux, General Electric en- 
gineer at Nela Park, Cleveland, Ohio. 

The new lamps, which emit illumination 
intensities comparable to moonlight, are of 
three-watt consumption and employ a re 
cently developed tungsten filament wire so 
fine as to be almost invisible to the naked 



Two sSisf tiiiy lamps ilatigQid 
for use in the boms as night Rghtt 


eye; one that is only three ten-fhousandths 
of an inch in diameter. 

Flexibility in the application of these 
lamps has been provid^ as they lure made 
with siiiidird prongs that plug into the 
hwehoKti or other convenient outlet Add* 
iiig the soretr pari of a stendaid Sttadi* 
meat i^og pemts thehi to he used hi fny 
regular soekbt A choice in the mttewcE ol 
desired is postihlei as the of 
the little lamps miiges Vm i]ppvwmatdy 
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NOISE-MASTER 

II Urpfm n<U 6 MM tto M gmtw db- 

MS" ^SaJS"' 

Tfinftniwi* niQiQn. omi pnonn* Mils* fwitchtt. 

flMM. irfol(i|-rt|r amnltti, att. lUmoMiMbd with 

MugHd CMimttr •^ttw by all l«wi- 

WhidMl In NOItf^llAtflll ijrstnm trt pttMitnd 

•mlal unit. ,ra^ Mt unn. twh'inimM* insulator and 

06 ft. of tnlrldid Uad'in wlrt. 

Pricfd at i5«2S postpaid In V. 8 
Nolsa>]iastor Bjstom with 70 ft of shtoldad laad> 

Nblii«-KMt 8 r"’ 8 jst«n’’'With ’’lOO* ft. V shielded 

lead~in wtrt». |0 SO 

Or4er direrf if iteaier rannet tNpfifr. 

8«ntf /or inter ftina deeeriptive /older. 






0110 tmtteii lor tiM omoUer tire which It 
c^llpod with a raiitor, to twelve and one* 
Ml lameu for the loiter tiae which op« 
erateo im regular line voltage. 

AU-nii^t lighlt may be used for protec- 
tioii» safety, eoitvenience and as an assur- 
ance that all is well for the little tots who 
dislike going to sleep in the dark. Statistics 
show that crime is lessened where light is 
provided. Intruders hesitate to enter homes 
where they could be quickly seen by an 
awakened member of the household. 

In addition, the small night light in a 
dark room proves of assistance in finding 
the electric switch. That people do desire 
assistance in this direction is evidenced by 
the thousands of luminous buttons that are 
made and sold every year. 


Waste Products Improve 
Cadmium Plating 

C ADMIUM plating has been growing in 
popularity because of its beautiful, 
non-tarnishing finish of excellent wearing 
qualities. The technique of cadmium plat- 
ing is still somewhat uncertain, and it was 
therefore a topic of lively discussion at the 
recent convention of the Electrochemical 
Society. R. A. Claussen and H. L. Olin. 
of Iowa State University, reported on their 
experiments to improve the quality and 
efficiency of cadmium plating by the addi- 
tion of various substances to the plating 
solution. With the proper addition agent, 
higher current densities may be used and 
the throwing power is improved. The ex- 
perimenters found that the desired effects 
were obtained by the use of “Steffen^s 
waste” — a byproduct of the sugar industry 
and also by the use of the water in which 
com is soaked in the manufacture of corn- 
starch. 

While this discovery Is interesting and 
perhaps useful, it seemed to be the general 
opinion of the electrochemists present that 
the ideal addition agent for cadmium plat- 
ing. when discovered, will probably 1^ a 
relatively simple and readily obtained sub- 
stance. — A, E, B, 


Opens All Bottles and Jars 

A CLEVER little device for removing the 
tops from all types of bottles and jars 
has recently been devised and placed on the 



Tbs asw |sr mad bonis spsaMr^ tilM 
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Wire Rope 


■till It l ^ 


Where economy is expected to result 
from great strength and stamina, you 
will find this powerful wire rope taking 
punishment like any other champion. 

For extra stamina, easier handling and 
utmost economy, specify *'Flex-Set** 
Preformed Yellow Strand. 

Broderick & Batcom Rope Co. 

ST. LOUIS 
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Here Are The Books That Have 
Helped Thousands To 
END MONEY WORRIES 
FOR GOOD! 

At your request. I shall be glad to send you 
one of the most talked'of little ImkiU's ever writ- 
ten, tenth my compliments 

The name of this book is "The Acre of Dia- 
monds." It was written by Russell Conwell, and 
so many thousands of people were inspired to 
greater success through it, that it made more 
than $4,000,000 00 for its author, which he 
used to put ambitious young men through Col- 

Why am T giving you thin little book? Frankly, 
it is to get in touch with men who have an apti- 
tude for bigger ihingB, men ^ho are ambitious, to 
get them to look over and put to the test of u 
month’s trial what I believe to be the greatest 
secret of success in the world today — 


THE SECRET OF THE AGES 

By Robert Collier 

With your permission. I am going to send these 
7 books to you — with no obligation on your fiart 
to keep them for you to read and ACTUAI-LV'^ 
'I RY Ol’T, subject to a month’s te^t 

Of course, I won't send them without first get- 
ting your permission. The Couiion at the bottom 
of this ad is foi your convenience in gi anting that. 


Bui Here*s The Most Important fart: 

We have secuicd from the publishers the last 
few hundred sets from their third hundred thou- 
sand edition of these books. They got their profits 
out of them long ago, so they let us have these 
few sets for a song. While they last, you con get 
a set of these famous books — NOT at tbeir regular 
price of $7 85— BUT FOR ONLY $1,001 

That $1 pi ice is actually less than the books 
cost to print. It leaves so little margin for us that 
we cannot stand any bookkeeping or shipping ex- 
pense. That IS why we ask you to send your $1 
with the Coupon, and let us ship the books "express 
collect," or else add 15c to cover the postage. With 
this understanding however. Vou pet your $l right 
back if you return the books unthin .lO days! 

"These little books," wrote the Com- 
mercial Reporter, "have changed him 
dreds of lives from humdrum drudgery, 
business worry and unsettleroent, into 
sunshine and achievement." 

The Coupon below will bring to you the seven 
volumes of "The Secret of the Ages" at the special 
low price of $1. And in addition, it will bring to 
you a copy of Russell Conwell’a "Acre of Dia- 
monds " — ivith our compliments — ^to be kept as our 
gift whether you keep the books or not. But to get 
either, you will have to mail the Coupon right away! 


PlcaM Return Thii Coupon At OnccI 


The Key te Life Beek, 
3U Weet A2ti Street 
New York. N. V. 


I 

I 

I 

I 

I 

I 

» f. 


TBS- >1 wwni • gtn mm or buu.ii ciiaw.iri 

rsiMMis "Aor« of Diamomh '* You oisy Mind It to 


- Disy „ 

ms. wilA pour eodiplfmetini. With U. you srs to 
send to ine by osprsBi colioei (If you wish book* 
•snt by parctl post, prepaid, add 10« to your re- 
nltunct), 0 set br ths soven volumes of ''The 
Secret of the Atea" In the regular 17 05 edition, 
beautifully bound and stamped In gold 


t^enelose tl In full 
ikandlng, however: I ran 
Ages" by express eollert. 
days and get bosk my tl In full 
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payment On this under- 
return the "Secret of the 
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Both handf may be used to grip the 
jar when using the new top remover 

market by W. N. Lurcott. It consists of a 
single casting of light metal with a knurled 
steel stud Brnily fixed in place as shown. 
Any size cap, from a small toothpaste tube 
to a large preserve jar, can be firmly 
gripped and removed with little exertion. 
The cap is merely placed between the 
knurled stud and one or the other of two 
curved flanges. Then with l>oth hands pres- 
sure can he exerted and the cap readily 
loosened. A notch in the casting permits 
removal of crown caps. 

This device is to be screwed to the under 
side of a kitchen shelf or cabinet and thus 
becomes a permanent fixture always ready 
for use. 


Frozen Rum Punches Made At 
Dinner Table With Dry Ice 

P OINTING out that Americans have al- 
ways liked their drinks cold, Lewis C. 
Chamberlin, manager of the solid carbon 
dioxide division of the Michigan Alkali 
Company, said that now they can have their 
drinks frozen. Whisky or rum punch can 
be frozen at the table before the eyes of 
guests, and be eaten with a spoon like ice 
cream or sherbet. 

The trick of making frozen rum punches 
is not difficult, according to Mr. Chamber- 
lin. A jigger of water, a jigger of rum, and 
a tablespoonful of aiigar or honey ore 
mixed together in a glass. Proportions may 
be varied to suit various tastes. To this is 
added a tablespoonful of powdered dry ice, 
which can now be obtained at almost any 
soda fountain. The punch is stirred as the 
dry ice is dropped in slowly, and in a 
minute the punch is frozen to a consistency 
of sherbet. A cherry adds to the attractive- 
ness of the punch. Care should be used in 
handling dry ice, as it has a temperature 
of 109 degrees below zero. It should not be 
touched with the hands, for it will cause 
burns. Dry ice is solid carbon dioxide gas, 
the Same gas which midces the fizz in cham- 
pagne. Some of thU gas remains In the 
frozen punch and adds greatly to its ap- 
petizing qualities. 

Frozen cocktail lolly-pops are another 
novelty which will be popular. They are 
easy to make. A cake of dry ice is used, 
on the top of which recesses aye ^hofmed 
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JL o THOSE seeking guidance 
in selecting a school or college 
we suggest that they refer to 
the Special School Section of 
the current issue of Harpers 
Magazine now on sale. 

In this issue will be found the 
announcements of many of 
the best schools and summer 
camps — academic, prepara- 
tory, finishing, junior college, 
military, and special schools. 

A wide range of schools and 
camps in all localities, to fit 
all purposes and purses, that 
will help you in the selection 
of the one best suited to your 
needs. 

Our Bureau will be fflad to aid 
you in solving your particular 
school or summer camp problem 
Addrett Educational Bureau 
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out, and the ooektsile are poured into the 
depreaeione. SUckt are held in the cocktaile 
aa they freeze, which takes but a moment. 

Many other novel frozen liquor concoc- 
tions can be made with dry ice, and Mr. 
Chamberlin predicts that dry ice will be 
as necessary to the modem post-prohibition 
bartender as oranges and lemons were to 
those of bygone days. 
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MATHEMATICS 


IndusUial Uses of Ultra-Violet 

U LTRA-VIOLET radiation, sometimes in 
conjunction with visible light, is be- 
ing used in a large number of industrial 
processes. In the textile industry it bleaches 
the best quality of linen; in the petroleum 
industry it removes bloom from lubricating 
oils; in the leather industry it enters the 
final step in the manufacture of patent 
leather. For the sterilization of water for 

public supply, the manufacture of various 

beverages, and, through its bactericidal ac- 

tion in the preservation of food, the ultra- 
violet ray finds wide use. Artificially-gen- 
erated ultra-violet is also used in the food 
industry to increase the vitamin-D content 

of foods and, in some cases, to improve 

flavor, while various pharmaceutical prep- 

arations are likewise subjected to artificial 
ultra-violet radiation in order to secure 

certain specific properties. 

Other uses of ultra-violet radiation, not 

yet extensive but which have been dis- 

cussed occasionally, include the production 
of scrim oil in linoleum manufacture, the 

final treating of oil-cloth to remove sticki- 

ness, the bleaching of oil fur food and 
technical uses, the synthetic manufacture 

of rubber from unsaturated compounds such 

as vinyl chloride, and the manufacture of 

chlorinated solvents from chlorine and hy- 

drocarbons, such as chloroform - A. E. B. 


YOU HAVE ONE CHANCE IN A 
HUNDRED TO UNDER- 
STAND EINSTEIN 

{Continued from page 73) 


crease is due to increased opportunity. It 
is idle to speculate whether the increase 
may not again be tenfold in the next 30 
years. If we plot the number for each year, . 
draw a smooth curve as closely as possible 
through the points and extend the curve 
in approved statistician fashion, the graph 
would indicate around 4000 for I960. How- 
ever, this signifies nothing for our purpose. 

The psychologists who make mental tests 
consider that, ranging a large number of 
people in the order of their intelligence, 
the upper ten percent are very superior. 
The upper one percent are, I believe, all 
sufficiently intelligent to become psychol- 
ogists, if they should consider such a course 
desirable, but are also wise enough to ob- 
serve that this would lead to deplorable 
overcrowding, so that the great majority 
end by pursuing other learned professions. 

The population of the United States, in 
193p, was 122,775,046. Accordingly, there 
are . over 1,000,000 people in this select 
class. Reference to any good atlas will give 
the corresponding figures for the other 
civilized countries of the world. Confining 
our attention to the United States for the 
time being, it is possible, I believe, that a 
person of this class, given the time and 
the Inclination, might successfully pursue 
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making, money-saving ideas. 
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mation quickly found in this 
book. 

Save Time — Be 

Sure of Your Facte 

One quick turn to the index 
and you find at once the best 
mathematical methods for 
solving your problems. You 
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the studies tmtmturf to undentand the the- 
ory of general relgtlvity« lftiwever« con- 
sidering only those aboYe 21» the number 
would be a^ut 70(VX)0a If we wish to be 
safe in our guess, let us say at least 70/XX>, 
and possibly 7g000,000, persons in the 
United States may possess the necessary in- 
telligence. We shall have to wait for some 
psychologist actually to measure the men- 
tal capacity required to tell which figure, 
if either, is correct. And we may have to 
wait for some time, for it would appear 
necessary that tiie psychologist should 
understand the subject very thoroughly 
himself, in order to work out the tests. At 
present the psychologists are too busily 
I engaged in keeping abreast of the new 
! developments of payehology, to find time 
for the study of relativity, and the rela- 
tivists are not also becoming expert psy- 
chologists. It looks like a promising field 
for an aspiring pioneer. 

P erhaps some of my readers, assuming 
that they should be included in this 
group of persons with high mental endow- 
ments, but lacking the opportunity of attend- 
ing a graduate school of science, would like 
to know how long it would be necessary to 
study, and what subjects should be pur- 
sued, in order to be ready to read the paper 
mentioned with understanding. The aver- 
age student probably reaches the subject 
in his seventh year of collegiate work. 
However* his entire seven years are not spent 
solely on preparation for Einstein. Assume 
that our aspirant is a high-school graduate. 
The equivalent of collegiate undergraduate 
mathematics would take him through high- 
er algebra* analytics* calculus and the ele- 
ments of differential equations. The various 
universities differ somewhat in their re- 
quirements and in the methods of evaluat- 
ing them, but a fair average would probably 
be about 30 quarter units for a first class 
grounding in undergraduate mathematics. 
This would represent perhaps 1000 hours 
of actual work — ^hard work* mental con- 
centration. To be safe* let us require an 
equal amount of physics, which would in- 
clude mechanics and electricity. Add a 
pinch of astronomy and stir well. 

There are some text-books of mathe- i 
matics, designed for engineers* which con- j 
tain in one volume all that should be | 
required* except in algebra. Now add to 
this approximately 2000 hours a course in 
theoretical physics, perhaps nine quarter 
units, some study of determinants in mathe- 
matics, a course in the calculus of 
variations, a study of vector analysis, non- 
euclidean geometry — perhaps 600 more 
hours in all • • . just absorb that, brother* 
and then go after Einstein. 

It might be possible to do aU that in a 
year* or, if you give two hours per day to 
the purpose* in four years. If you don’t 
undmtand him then, perhaps the trouble 
is that* when we stand the adult population 
in a row, ranged according to their mental 
capacity* and count off, you will be Num- 
ber 7,000,001. That wiU be a high rank* 
anytoay. 

It ia possible that an individaal with 
enooi^ mtelligenoe (please don’t ask me 
how much is enough) could* after working 
throagh calculus and differential equations, 
be able to understand a book like the 
treatise by Weyl, translated under the title 
of ’’$pa<^Ti]ne--Matter«’' Howeterf It 
would be best to study first a textbook on 
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tiMoretieiA ItKysIcit designed for fim year 
gpr«dttttc otud^ts. There are a few wliich 
are suitable. They will be difficult but, alter 
all, it is mainly a matter ol hard work and 
determination . • . and interesting, every 
bit of it. Even if you are sidetrack^ along 
the way, and never get to general rela- 
tivity at all, you will have a most enjoyable 
time. When George Bernard Shaw wrote a 
play, laid far in the future, the only satis- 
factory occupation he could find for his 
very advanced super-men, in the multitu- 
dinous years allotted to them for their span 
of life, was to ponder on the theory of 
numbers. 

It is quite possible that the exposition of 
the principles of relativity will, in the fu- 
ture, be greatly clarified. The present 
workers in the field are writing for their 
fellow specialists. However, the full mathe- 
matical theory will probably not be sim- 
plified to such an extent that it will be 
understandable by students with less than 
graduate work or its equivalent; at least, 
not for some time. And most of us, even in 
the upper ten or one percent, do not have 
the time to give to the study of mathemati- 
cal physics, purely as an avocation. There 
are other things in life. Still, we would like 
In know something about relativity, juNt 
as we should know something about New- 
ton's work, and the Copernican system, and 
many other subjects. We will ask, then, is 
the knowledge which a layman may obtain 
from a perusal of various books treating 
the subject in a popular manner, of any 
real value? 

To answer that question in detail would 
be quite an undertaking. It should probably 
he considered in connection with an in- 
vestigation to discover how many people 
are capable of misunderstanding Einstein. 

N early all of the books written for the 
lay reader contain a large amount of 
material which is not relativity, but merely 
an outline of certain conceptions of elemen- 
tary physics and geometry. It is, of course, 
necessary to slate these for the benefit of 
the student without technical training, but 
these portions, unfortunately, are hardly 
ever clearly distinguished as such. The 
unwary reader gains the impression that 
certain things are Einstein’s discovery, when 
as a matter of fact they have been common 
knowledge to physicists, sometimes for a 
hundred years or more. They should he 
distinguished as background ; important, 
of course, but not the main show. 

On the other hand, none of the hooks 
attempts to give a popular idea of what 
tensors are. I believe It would he quite 
possible to offer such an exposition, which 
could be comprehended by at least 2,000,000 
readers. The high school algebra text of the 
present day contains concepts which first 
required the genius of a Descartes to formu- 
late. A description of tensors could pos- 
sibly be made understandable to anyone 
who has mastered high-school mathematics. 
Not that the reader would thereupon be 
able to recognize a tensor at sight, or to 
contract or differentiate them. But he would 
at least know what kind of things they are, 
and wherein they differ from abracadabra. 

On the whole, the knowledge which the 
reader wilt gain of the methods and results 
of the theory of relativity from the best 
populmr work# of the mresent, will be on 
a par with his knowle^ of other im|K>r- 
ttnt and dgniffcam aubjeeta. 
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NATIONAL MPLB ASSOCIATION 
S23 Barr Buikfiikg, Wsobingnm, D. C. 
Gxntlkwkn : I eneloae 9e in stamps for which 

8 lease send me the May issue .of the American 
tifleman. containing the article **Makuig a 
Rtile Out of the M<3el 1917 Enfield.” Aleo tell 
me bow I may purchase one of the $8.99 Gkiv- 
eniment Enfield rifles. 

Name 
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Books SELECTED BY THE EDITORS 


NEW INTHODUCTOR\ LECTURES 
ON PSYCHOANALYSIS 
By Sigmund Freud 

F 'REUD’S notable >vork on pHycho- 
analysis appeared in 1916 and now 
come these new lectures by Freud. Their 
purpose is to bring the student of psy- 
choanalysis up to date with regard to 
the Freud interpretation. Readers who 
have already studied Freud will find 
much that is new and understandable 
in this book, which contains, in 249 
pages, seven lectures respectively on 
the Revision of the Theory of Dreamv: 
Dreams and the Occult; Anatomy of 
the Mental Personality; Anxiety and 
the Instinctual Life; P'^ychology of 
Women ; Explanations, Applications and 
Orientations. — $3.20 postpaid. — A, 6*. /. 

MAN AND THE VERTEBRATES 
By A, S, Romer, Prof. Paleontology, 
Univ, Chicago 

A n authoritative account of the evolu- 
ution of man and the various form> 
of life ancestral to him, all the wav 
hack to the earliest animals having a 
vertebra. This volume is used as out- 
side reading in a course in biology at 
the University of Chicago, It include^ 
a splendid account (90 pages) of the 
mammals, living and extinct, other than 
the primates; another of the primates; 
a 30-page account of human origins; a 
shorter one of the human races, and a 
132-page account of the human body. 
There are 415 pages and 278 illustra- 
tions. — $.3.15 postpaid. — A, G. /. 

TATTOO 
By Albert Parry 

T he author's subhead of this curious 
and intriguing book at once attracts 
attention: “Secrets of a Strange Art, 
as Practiced by the Natives of the 
United States.” Beautifully illustrated 
with three color-plates and numerous 
half-tone reproductions, the book ac- 
complishes its avowed purpose of get- 
ting under the skin of the skin game. 
The reasons for having tattoo applied 
to one’s person are proved to be essen- 
tially psychological, whatever the ex- 
pressed reason of the tattooee may be. 
Mr, Parry, supported by the assertions 
of authorities in the field of psychology, 
shows that there is a close linkage be- 
tween tattooing and sex. There is a 
definite erot|t;,basis for the practice of 
the art, and the author follows the line 


of reasoning with skill and tact. Such 
is the subject matter that parts of the 
book become hilariously humorous, but 
never get out of hand, and are always 
done in good taste in keeping with the 
vast amount of serious research that 



One of the striking illustrations 
in **Tattoo,” reviewed on this page 


preceded the writing of the volume. If 
you have ever been tattooed — and it is 
shown that a surprisingly large number 
of men and women have — or have ever 
seen examples of the art, you will want 
to read this book both for its deep 
human interest and the amazing infor- 
mation that is revealed. There is a 
valuable chapter on the removal of 
tattoo marks. Beautifully printed on 
fine paper with illustrations inserted. 
6V4 by 9^^ inches, carefully bound in 
stiff cloth covers. — $3.20 postpaid. — 

A. P, P. 

AND THAT'S WHY 
By W, Maxwell Reed 

T his book of 104 pages explains 
various natural phenomena and is 
for children of 10 to 12. The chapters 
arc: Ducks, Clouds, and Teakettles; 
Frost; Mountains, Dewdrops, and 
Clouds; A Black Thunderstorm; Light- 
ning and Tiny Drops of Water; Fire 
and Atoms; Salt Water, Rain, and 
Rocks; Lightning, Mr. Edison and Elec- 
tric Lights; Sea Shells; Gasoline and 
Muddy Water; Thunder, Music, and 
Waves in the Air. After reading it, 
J.V.L, aged 10, wrote: *1 think that 
this book is very interesting. It explains 


things that are often (fuestions in the 
minds of children. 1 enjoyed it.”- -$1.40 
postpaid. — A. G. /. 

INTERNATIONAL BOOK OF NAMES 
By C, O. Sylvester Mawson 

H ere is a dictionary that business 
men, public speakers, teachers, 
commentators, and many others will 
find to be an invaluable reference. A 
vast amount of research has been neces- 
sary to compile this book, and much of 
the material comes from first-hand in- 
formation. Spelling and pronunciation 
of names of modern celebrities and geo- 
graphical names are accurate and au- 
thentic, and the data are up-to-the- 
minute in every rc&pecl. A chapter of 
73 pages deals with pronunciation, and 
constitutes a source of information that 
would be difficult to locate elsewhere. 
.308 pages, 5 by 7®4 inches, well bound 
with stiff cloth covers. — $2.15 postpaid. 

-^A. P, P, 

GOOD E\ES FOR LIFE 

By 0, G. Henderson and H. G» Rowell 

T he scope of this book is what the 
average intelligent person would like 
to know about his own eyes and their 
care. It explains the eye machinery, and 
the more common eye troubles* It cites 
the various theories of eye changes and 
.shows us how to avoid some of them by 
intelligent use of the eyes. Reading 
parts of this hook would be a good 
prescription for that boy or girl of yours 
who insists on reading when lying down, 
slumped down, and so on; and inci- 
dentally some grown-ups might profit 
similarly. It is elementary and could be 
understood by anyone. — $2.15 postpaid. 

--/f. C. /. 

THE INVENTOR AND HIS WORLD 
By H, Stafford Hatfield, Ph,D. 

T his book concerns the philosophy 
of invention, rather more than its 
very practical. Immediate side. It also 
gives some instruction for handling in- 
ventions but these are not very concrete. 
It discusses many subjects which would 
interest inventors and particularly does 
it point out pertinent details with re- 
gard to Inventing in certain fields, such 
as mechanical invention, chemical inven- 
tion, electrical invention, biological in- 
vention, psy^ological inventions, and 
so on. It has 254 text pages and « bibli- 
ography*— |2.W postpaW»--*-d(. Ga L 
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The ♦‘Chipeo” Trade Mark’^* 

By JOHN C. PEMBERTON 

T his widely known trade mark to women 
and many men has recently been can- 
celed ljy the United Slates Patent Office 
(J. L. Prescott Co. v. Procter & Gamble 
Co., 19 U. S. Pal. Q., 75). [See page 55, 
January Scientific American. Editor.] 
This comes as a complete surprise to 
the majority of people and has caused the 
general belief that the mark “Chipso** can 
never be used hereafter or again. How could 
this popular mark he canceled now— after 
having hern rogintered in the Patent Office 
since April 12, 1921, and after Procter & 
Gamble's verv great expenditures in advei- 
tising soap chips, flakes and granulated 
soap under this mark? The reasons are a«» 
follows: 

(1) A cancellation proceeding may he 
instituted in the Patent Office at any time; 
literally there Is no time limit (Corning v. 
Robertson, 65 F., 2d, 476). 

(2) The Patent Office felt that “Cliipso" 
was confusingly similar to the Prescott Com- 
pany mark “Chase-0/* which had been reg- 
istered with them sc\en or eight years 
hejore Chipso, i. c., December 9, 1913. 

(3) The Patent Office felt the Proseoti 
Company's preparation (called Chase-O) in 
crystal form for washing, cleansing, and 
hleaching to ho of the same class as Procter 
sHt Gamble's Chipso products -within the 
meaning of the trade-mark statutes, as lately 
construed by the United Stales Court of 
Customs and Patent Appeals, 

Hence, these two marks applied to tin 
same class of goods having been found con- 
fusingly similar— the younger mark, Chipso, 
had under the statutory law to he canceled 
in the Patent Office at the behest of the 
owners of the older registered trade mark, 
“Chase-O.** 

By and large, tlii.s cancellation is con- 
sidered unjust and highly technical. Ami 
so it would be if its results were actually 
as they are commonly thought. But they are 
not. For the Procter & Gamble Company 
can and will (so far as known) continue 
to use this well-known mark for its well- 
known products. This apparent flouting of 
the Parent Office tribunals is legally and 
commercially possible and frequent -Iw- 
cause the right to use your trade mark is 
one thing, and the right to register it is 
altogether and quite another. 

The result of the foregoing decision is, 
then, simply this, vi/.: 

(1) Procter & Gamble can no longer 
have Us mark “Chipso** registered in the 
United States Patent Office — provided the 
1atter*8 action is sustained by the appellate 
court sitting over it in siu^ matters; that is, 
the United States Court of Customs and 
Patent Appeals. 

(2) Procter & Gamble can none the less 
Mse Us mark “Chipso** and sell Us goods 
so inai ked ^xsctly as before. 

Tim iNfmr rsilr Lwe ftntnui, ^ 


The apparent anomaly and absurdity of 
one company owning a trade mark in the 
Patent Office and another owning the same 
mark (or a confusingly similar one) out- 
side the Patent Office is due to the fart 
that the Patent Office has no statutory juris- 
diction to decide who may use trade marks, 
hut only jurisdiction to decide who may 
register marks with them. 

Therefore, before the Prescott Company 
can prevent the Procter & Gamble Com- 
pany's use of the mark “Chipso” it will 
have to conduct a successful suit in the 
(Inited States District and appellate courts 
(or, in the alternative they may elect to 
-lie for an injunction in the state courts—* 
Tiffanv V. Tiffany. 147 Mise., 679, 264 
N. Y. S., 4.59) . In other words, it must he 
e‘.lnbljshrd to the satiofactinn of our jiidi- 
fial tribunals that our administrative tri- 
bunals in the Patent Office were correct 
in concluding that the public would likely 
he confused by the similarity of “Chasc-0“ 
and “Chipso” on the same class of products. 

The same conflict of trade-mark owner- 
ship has recently arisen with regard to “Del 
Monte” coffee. One company has a trade 
mark registration of the mark in the Patent 
Office on various food products, and has 
as well the right to use it in most of the 
I nited Stales, hut not on coffee in Califor- 
nia, Oregon, Washington, Montana, Nevada 
or Arizona, where another, judicially and 
I nnimercially, reigns supreme (Tillman & 
Bcndel v. California Packing Corp’n, 63 
F., 2d, 498). 

In the same way it has been conceilcd 
that although “Chicken of the Sea,” as 
applied to young tuna fi«h, is the registered 
trade mark of the Van Camp Sea Fooff 
( ompany, neither the Patent Office nor the 
Court of Customs and Patent Appeals (sit- 
ting over it) has jurisdiction to deride 
whether the Van Camp Sea Food Company 
has the right to the exclusive use of this 
nr a similar trade mark throughout the 
United Stales (Van Camp Sea Food Co. 
V. Alex B. Stewart Organization, 50 F., 2d, 
976). 

Accordingly, the United States Circuit 
Court of Appeals, in March, 1932, declined 
to hold that the Van Camp Company had 
the right to the exclusive use of “Chicken 
of the .Sea” as a trade mark (Van Camp 
Sea Food Co. v, Cohn-Hopkins, 56 F., 2d, 
797). 

On the other hand, this same plaintiff, 
in September of this year, did secure an in- 
junction (in the United States Disiriri 
Court, District of New Jersey) against an- 
other’s “using the words Chicken of the 
Sea oq canned tuna fish” on the ground of 
unfair . competition. This injunction was 
awarded in spite of the fact that the court 
did not consider Chicken of the Sea “as a 
technical, valid, registered trade mark” 
(Van Camp Sea Food Co. v. Packman Bros., 
4 F. Supp., 522). 

It Is therefore doubtful whether the trade 
mark “Chipso** has been materially, if at 


all, damaged by reason of the Patent Office 
cancellation thereof. 

“Nevertheless,” the author of the above 
adds, in a personal communication to the 
editor of this department : 

“(1) Registration in the Patent Office 
is an absolute pre-requisite to registration 
in most foreign countries. 

“(2) Registration docs constitute prima 
facie proof of ownership of the trade mark. 

“(3) Registration confers the right to 
sue infringers in the federal eoiirts, regard- 
less of the citizenship of the parlies or of 
the amount involved, 

“(4) Registration gives the right, upon 
filing a copy of the certifirate of registra- 
tion with the treasury department, to have 
goods hearing an infringing mark excluded 
from importation and made liable to seizure 
and ronfisoation. 

“(5) Registration affords the possibility 
of having actual damages trebled, within 
the discretion of the court. 

“(6) Registration affords the registrant 
the right to use with his mark the words 
‘Reg. U. S. Pat. Office.’” 

Important Points Concerning 
Italian Patents 

P ATENTS are granted for a term of 
15 years from the date of application. 
Patents of addition (“altestati comple- 
tivi”) are granted for the unexpired term 
of the principal patent. 

There is no provision for opposition in the 
present Italian low. — Journal of the Patent 
Office SociciY, 


Patentability 

“rriHE proi'ess of development in mami- 
X faetures creates a constant demand for 
new appliances, which the skill of ordinary 
head workmen and engineers is generally 
adequate to devise, and which, indeed, arc 
the natural and proper outgrowth of such 
development. Each step forward prepares 
the wav for the next, and each is usually 
taken by spontaneous trials and attempts 
in a hundred different places. To grant to 
a single parly a monopoly of every slight 
advance made, except where the exercise of 
invention somewhat above ordinary mechan- 
ical or engineering skill is distinctly shown, 
is unjust in prineiph and injurious in its 
consequences. The design of the patent laws 
is to reward those who make some sub- 
stantial discovery or invention which adds 
to our knowledge and makes a step in ad- 
vance in the useful arts. Such inventors are 
worthy of all favor. It was never the object 
of those laws to grant a monopoly for every 
trifling device, every shadow of a shade of 
an idea, which would naturally and spon- 
taneously occur to any skilled mechanic or 
operator in the ordinary progress of mantis 
faetures .” — The Atlantic Works v. Brady, 
1883 C. P. 214, 219. (Supreme Goort o( 
the U. S.) 
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Magicians^ 

Manual 

Hi^re at last wc have the ideal 
book on magic for amateurs. 
Our reviewer prepared a for- 
midable work on Magic in 
18% which achieved great pop- 
ularity but was by no means 
the equal to the present vol- 
ume, when tricks that can be 
actually performed on the 
stage or In the parlor are con- 
cerned. All the material fur the 
tricks is provided in envelopes 
or otherwise conveniently dis- 
posed in the volume and each 
diagram gives an idea of the 
method employed. We have 
little hesitation in calling this 
a new kind of book. It was 
compiled for members of the 
Magicians* League of America 
by Walter B. Gibson, Director 
of Service and Instruction. 
When you buy this book you 
become a member of the 
League. — $3.25 postpaid. 


Illustrated Magic 

By Ottokar Fischer 

Now at last we have someone 
who is not afraid to give away 
the secrets of the profession. 
There has been somewhat of a 
gentlemen^s agreement among 
magicians not to allow even 
the mechanism of parlor magic 
to he disclosed. Here we have 
the whole works from the 
wand and table up to the clas- 
sic Illusions requiring big 
properties. All the tricks are 
illustrated photographically, 
which has never been done be- 
fore except in a half-hearted 
way. — 15.25 postpaid. 
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ACROSS THE EDITOR’S DESK 


O NE point in the science of govern- 
ment which Scientific American 
has always approved is the maintenance 
of our national defenses on a par with 
other world powers. We are firmly con- 
vinced that adequate military forces are 
the surest safeguard against prolonged 
warfare with its consequent horrors. 
For this reason we are gratified at the 
turn which has recently been taken in 
naval building operations, and particu- 
larly so since we have obtained a prom- 
ise from Assistant Secretary of the Navy 
Roosevelt that he will prepare for us a 
complete and authoritative article on 
the subject. Thus you will be able to 
get, from a near future issue, the inside 
story of the important developments 
that are taking place, and will have a 
better understanding of their vital ef- 
fect on our national welfare. 

# 

**‘|^’ENTION China to the average 
ivA American citizen who has never 
traveled abroad, and there immediately 
comes to his mind a picture of a far-off, 
half civilized country, vaguely located 
^somewhere east of Suez,’ where strange 
and mysterious things happen; a land 
of quaint, picturesque cities teeming 
with humanity, full of queer sights and 
smells. . . . This is the China of the 
movies. . . . Get into that picture 
the modem stecl-and-concrete 22-8tory 
structure of the Joint Savings Society 
of Shanghai” and, according to William 
S. Shipley writing in our next issue, 
you will have to reform many of your 
ideas of China. And, what is more, that 
modern structure is air-conditioned! 
Woven into the story of this building is 
a background of the unique economics 
of the Orient; century-old methods be- 
ing used side-by-side with the most 
modern equipment. 

• 

r ' is one thing for a person to remain 
afloat in the water and move his 
arms and legs in such a manner that 
he can make progress, but when he 
decides that he wants to swim fast 
enough to break records, that is quite 
another matter. He then finds his move- 
ments must be studied with a view to- 
ward decreasing the resistance of his 
body and its movements to the surround- 
ing w#ler* Dr. Karpovich, Professor of 


Physiology at Springfield College, has 
recently completed a study of this re- 
sistance and the factors that contribute 
to increasing or reducing it. His find- 
ings will interest everyone who likes to 
swim, and provide a number of ideas 
that will tend to make swimming easier 


COMING 

H Hon. Henry L. Roosevelt, As- 
sistant Secretary of the Navy, 
will write on the new and im- 
portant construction policy of 
the United States Navy. 

H ^Working and Thinking and 
Eating*’ is an article that will 
reveal surprising facts regard- 
ing these three processes. 

H William S. Shipley, an au- 
thority on air conditioning, has 
prepared a ’’different” article 
on the work being done in 
China. 

H ”How Not to Swim Faster,” 
by Prof. Peter V. Karpovich, 
deab in a practical way irith the 
physics of swimming. 


and more efficient. We expect to publish 
Dr. Karpovich’s article in next month’s 
number. 

• 

W ITH summer approaching, now 
would be a good time to decide 
that you will make a sundial to be 
placed as a scientifically useful orna- 
ment in your garden or lawn. There are 
many types of dials which may be con- 
structed, the exact form frequently be- 
ing determined by the position which 
the dial is to occupy. The authors of the 
series of articles on dials which we are 
publishing have reduced the directions 
for dial design to the simplest terms 
commensurate with accuracy, and have 
covered or will cover all of the types 
that the amateur would care to tackle. 
Articles have already appeared in the 
February and the present numbers; 
the third will be published next month. 
While sundials are usually regarded 
primarily as ornaments, don’t forget 
that, if properly laid out, they can be 


depended upon as quite accurate time- 
keepers. 

T he contest for higher operating 
speeds in the air-transport business 
is still being waged, with cruising 
speeds nearing and in some cases touch- 
ing 200 miles per hour. Here is no 
flashing, dashing burst of speed by 
some dare-devil aviator straining for a 
new record, but a result of much 
thought and study by level-headed tech- 
nicians and conservative business men 
bidding for new conquests in the world 
of industry. Up goes the speed and 
smaller shrinks the air map. What does 
this mean to you in terms of airmail, 
express, and passenger service? Regi- 
nald M. Cleveland, well known to our 
readers for his keen analyses of air- 
transport conditions, will answer this 
question in an article scheduled for our 
April issue. 

# 

I T sometimes happens that we an- 
nounce on this page a certain article 
for our next issue, but that the article 
announced does not appear. Invariably 
when this occurs it is because of our 
desire to get into each issue articles 
that are timely or otherwise desirable. 
Since this page must of necessity be 
written before the next issue is made 
up, the information contained here is 
gleaned from a tentative schedule* of 
coming articles. If, then, before the 
next issue is complete, some article is 
obtained that we feel our readers 
should have with the least possible de- 
lay, it becomes necessary to take out 
something else in order to make room 
for it. This is what has happened with 
the articles on Bug Battles, on the 
energy in foods, and on the refrigera- 
tion of the concrete which is being used 
in Boulder Dam— all of which have al- 
ready been announced. They are still in 
hand, however, and will be presented 
in the near future; in fact, they are 
scheduled for April and unless some- 
thing else of vital importance inter- 
venes, you will find them in that issue. 
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NIKOLA TESLA 


N ikola tesla was bom at the stroke 
of midnight, July 9-lOth, 1856, in 
Smiljan, Jogosla^a. His father was a dis- 
tinguished clergyman, and his mother, 
Georgina Mandic, came from a long line 
of inventors* Dr* Tesla's inventive genius 
was apparent from an early age; his edu- 
cation was received at various European 
universities where he studied the sciences 
and acquired a knowledge of a dozen 
languages. In 1884 he came to the United 
States and became a citizen in 1889. He 
has always, and is now, engaged in inde- 
pendent experimental research 
The inventions and discoveries of Dr. 
Tesla have been many and varied. Stated 
in chronological order, some of the more 
important ones are: The rotating field in- 
duction motor and alternating current 
system of power transmissbn, 1882-1888; 
Tesla coil and oscillation transformer, 


1889-1892; electro-mechanical isochronous 
oscillators, 1890-1892; Tesla wireless sys- 
tem, 1891-1893; electron tubes, 1892-1893; 
theory of radioactivity, 18%-1898; high- 
potential vacuum tubes, 1896-1898; telauto- 
matics, 1897-1899; discovery of terrestrial 
resonance and law of propagation of con- 
duction currents through the globe, 1899; 
high-potential wireless transmitter, 1899; 
art of transmitting energy by stationary 
terrestrial waves, 1906; speedometers on 
new principles, means for lightning pro- 
tection, types of steam and gas turbines, 
pressure and vacuum pumps and other ap- 
paratus, 1916-1926. 

.Due to unfavorable circumstances. Dr. 
Tesla states, some of his most important 
results have not yet been announced, 
among them being a new refining process 
for producing steel, copper, aluminum, and 
other metals at low cost. 




■ 






HERE LIFE HANGS ON 
SIX. INCH NAIL 


T hree Italian guides recently accomplished the 
hazardous feat of scaling the North Face of the 
highest rock of the Drei Zinnen in the Dolomites. 
Heretofore this climb has been considered impossi- 
ble, but it was accomplished by the use of special 
nails and a double safety rope — a modern technique 
which has been found suitable for scaling over- 
hanging precipices. Four- and six-inch nails were 
used, the ropes being passed through ringed heads, 
the climbers sometimes resting their feet on the 
ropes and at other times in crevices. The nails were 
driven into the rock as the climbers advanced. 
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The Volunteer landing on the bay near Lot Angeles. Note pulling boat going alongside 


Sky Boats 

The “Blimp” Fills a Definite Niche in the Gen- 
eral Scheme of Aeronautics; the Author Makes a 
Splendid Case for Its Versatile Accomplishments 

By JOHN T. ROWLAND 

Late Lieutenant, U S N.R F 


W HEN the steamship Titanic sank 
with an appalling loss of life 
after ramming an iceberg on the 
Grand Banks one foggy night some 20 
years ago, the American public did not 
demand that all seagoing ships be 
scrapped forthwith. There was created 
in the public mind a temporary preju- 
dice against very large steamers, and 
this prejudice had some foundation in 
fact. A similar prejudice exists today 
with respect to the airship, but with this 
important difference, that the general 
public is strangely unaware of what 
the smaller types of airships have done, 
are doing and can do. 

This is not intended as a tacit ad- 
mission that the case for the big 
dirigible is hopeless. How could that 
be when the Graf Zeppelin has circled 
the globe and has run on a mail-and- 
passenger service across the South At- 
lantic? Even away back in 1921 the 
Zeppelin Bodensee made 100 flights in 
97 daya between Berlin and Friedrichs- 
haten, and carried upwards of 2300 


passengers without mishap. No, the case 
IS not hopeless, though the big dirigible 
appears to have certain definite limita- 
tions. However, the point of this writing 
is not to start a controversy on Zeppelins 
but rather to draw some merited atten- 
tion to that extraordinary and little ap- 
preciated sky boat, the humble “blimp.” 
We quote the word because it is really 
a nick-name, being a contraction of the 
official British Air Service designation, 
“B — Limp,” which applied to small 
dirigibles that boasted no interior 
framework to help them “hold their 
shape.” Limp^ that is, as opposed to 
rigid. From official slang the word 
passed into the general tongue and now 
is applied indiscriminately to small air- 
ships of any type. It is to “Zeppelin” 
what ‘“boat” is to “ship.” 

To the majority of our newspaper 
reading public, who regarded the recent 
loss of ^e Navy blimp 7-3 as just an- 
other tragic proof of the futility of 
airships, it may come as something of 
a surprise to learn that the British 


maintained a continual patrol of their 
coasts with such craft during the latter 
part of the World War, and that cer- 
tain blimps, of a type far more an- 
tiquated than the 7-3, went aloft every 
day in the year, with only a short period 
out for routine refit and overhaul, and 
that they kept the air in weather when 
the going was more than lumpy for a 
300-foot destroyer at sea. This I saw 
with my own eyes, from the bridge of 
one of the latter. Once we, on the 
U. S. S. Wilkes, were intercepted and 
given a message by a tiny blimp with 
a crew of three men that came ramming 
out from shore on the back of a bluster- 
ing Irish nor’wester. Seeing her coming, 
we thought she was out of control, and 
stood by to rescue; but when she had 
semaphored her message she turned 
about and bored back into that roaring 
head wind faster than we could follow 
under all four boilers. And Wilkes was 
a destroyer, bear in mind. 

O NCE again I must qualify a state- 
ment. This sounds pretty much like 
a knock at our own Navy fliers. It is 
nothing of the sort. A de-commissioned 
ship, gotten ready in the haste of emer- 
gency and taken aloft under storm con- 
ditions by a scratch crew (however able 
they might be as individuals) is in no 
condition to offer a fair test. The re- 
sultant disaster proved as misleading as 
the act itself was heroic — for be assured 
that those men in the 7*3 knew the 
risk they were running and took it only 
in the hope of saving some of their 
comrades who had been reported clitig- 
ing to the wreckage of the Akron. It 
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An Army blimp taking off on her first flight 


seems a pity that the pressmen did not 
grasp this essential fact. 

It may be our extraordinary preoc- 
cupation, as a people, with mere big- 
ness which has caused American eyes 
to be focused on the monsters of the 
sky while overlooking the capabilities 
of the pygmies. Personally, I must con- 
fess to the diametrically opposite type 
of mind. As an amateur explorer, it has 
always given me a peculiar satisfaction 
to undertake with a very small boat 
and meager equipment what others have 
felt required a million-dollar outfit; and 
I am, I believe, one of the three or four 
persons living to have navigated a 30- 
foot saill)oat to the Arctic. This is not 
written in Ixiast but rather as a neces- 
sary foreword to what is coming, if ray 
opinion is to carry any weight. 

I N civil life and even in the Navy it- 
self 1 have been singularly impressed 
by the importance which we too often 
attach to mere size, as, for example, by 
assuming the command of a battleship 
to be more important than that of a 
destroyer, when, as a matter of fact, 
the destroyer’s duties may be the more 
important and may call for a higher 
degree of leadership and technical skill. 
The same comparison (1 believe) holds 
true as between Zeppelin and blimp, 
though not necessarily in a military 
sense. Let us see what are some of the 
remarkable feaU at which the little sky 
boat excels. 

Coming back to the wartime blimps 
— since Aey had certainly the severest 
test of any— it is interesting to discover 
thaj^ m a particularly stormy section 
of the British coaat there were only 8 
days wUhou$ mrship patrol between 
January and Novem^r, 1918. The sky 


boats making these patrols were mostly 
little three-man blimps of the famed 
British Coastal class. Their envelopes 
looked like over-stuffed sausages — the 
same shape at bow and stern — and their 
control cars consisted of a long and 
narrow boat-shaped affair suspended 
some distance below the bag, with a 
motor and prop at each end. They were 
officially credited with a maximum 
speed of 40 knots. Yet one of these 
little “rubber cows” remained in con- 
tinuous service for 805 days, during 
which she was in the air approximately 
2500 hours, or an average of 3 hours 
and 6 minutes per day. And yet people 
say that blimps are toys. Perhaps the 
very smallness and handiness of these 
little Coastal jobs — ^they could shelter 
in a copse of wood — ^was what gave 
them success. 

To return to America: I was talking 
not long ago with a student pilot in one 
of the Goodyear company’s blimps — 
the sort we are accustomed to see tow- 
ing an advertising banner over Los 
Angeles or New York — and he told me 
the following yam. He and the pilot 
were returning to the coast from a “voy- 
age” to some city in Texas or New 
Mexico when they encountered an un- 
expected easterly gale. This was a tail 
wind for them and would have been 
very fine had it not been for the great 
mountain barrier of the Sierras which 
lay across their course not many hun- 
dreds of miles ahead. They did not like 
to think of barging in upon those ragged 
mountain pealu alter dark without per- 
haps being able to gain altitude enough 
to cross t^m safely. Accordingly, they 
turned her head to wind and ran the 
twin motors wide open in an attempt 
to win back to “harbor” — a town with 
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an airport where they might moor and 
ride out the gale. 

But after an hour or so of snail-like 
progress the little ship began going 
backwards over the land. This was not 
so good, since she was getting nowhere 
and her supply of fuel was low. The 
country beneath her was mostly desert, 
with an occasional small town nestlmg 
beside the railroad tracks. Each hour 
the blimp’s speed backwards increased 
as the gale steadily mounted. She could 
cut across it, like a boat in a swift cur- 
rent, but buck it she could not. And out 
on the great desert there was no port 
of refuge under her lee. 

Now it happens that every one of 
those desert hamlets has a great water 
tower rising out of its midst. Maneuver- 
ing the blimp like a powerboat, thp 
pilot managed to work the bight of a 
mooring line round one of these towers. 
As the ship eased back he paid out line 
until she fetched up on the bitter-end 
(which was a nautical term long be- 
fore it came into literary use) and the 
mooring line gradually took over the 
strain from the motors. There she lay, 
moored to a water tower, for all the 
world like a powerboat fast to a buoy, 
while the gale blew itself out. The 
irony of the situation was that, so close 
to water, her crew suffered acutely from 
thirst, as they could not get to the 
ground and the blow lasted more than 
three days. 

A PLANE would have been obliged 
to land and risk cracking up and 
a big airship would have had no choice 
but to hurdle the Sierras — unless, of 
course, she could have run south into 
Mexico far enough to get out of the 
storm. 

Cross country blimping is not all 
beer and skittles even in good weather. 
The big gas bag offers an apparently 
irresistible target to farmer lads who 
have never “drawn a bead” on anything 
larger than a squirrel. No one has been 
killed to date, but there have been 
some miraculous escapes and much 
valuable helium gas has been expended. 
A curious mental squirk, this; and a 
most uncomfortable one for the victims. 
It may be due to the blimp’s proclivity 
to stray off the beaten track and fly 
over backwoods country where aircraft 
of any kind are rarely seen. The ability 
to do this is one of the great advan- 
tages that sky boats enjoy over the 
plane, which is obliged for safety’s sake 
to follow established routes where there 
is always an emergency field handy to 
glide to in case of trouble. 

The blimp, on the oontraiy, does not 
stay aloft merely by the grace of Cod 
and a speeding motor; she floats in the 
atmosphere as a fish does in the sea. 
She can shut off her engines entirely and 
drift as a frfie balloon— which must be a 
delightful way to travel with a fair wind. 
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Three Txpieel Amerleen Blimpt 

Capaeiiy of 




Length 

Number of 

Bnrelope 

Noma 

Year 

(feet) 

Power Pai$enger$ 

( cubic feet) 

Pitgnm 

1925 

110 

1—* 60h.p. 2 

56,000 

Volunteer 

1929 

133 

2— 80h.p. 4 

96,000 

Defender 

1929 

184 

2--165 h.p. 8 

183,000 

Compared %ritli British Coastal Class Used in War-Time Patrol 



Length 


Capacity of 

Name 

y««r 

(feet) 

Power Useful Lift 

Enrelope 

Cooiiai 

1915-’16 

196 

K 1—110 h.p. 

] 1 — 220 h.p. 0.9 ton 

(cubic feet) 
170,000 


The eMudmum speed of the British Coastal class 40-45 miles per hour, 
that of the larger American blimps is as high as 80. The British ships were 
inBated with hydrogen, whereas helium gas is used in American blimps. Its 
cost for commercial use is about 85 dollars per thousand cubic feet. 


Since 1925 the Goodyear fleet has 
carried, in round numbers, one hundred 
thousand passengers, and covered a 
million and a half miles round and 
about the United States. A small blimp, 
which is able to carry three or four 
passengers, is some 130 feet long over- 
all and has a cruising speed of 45 miles 
per hour with twin motors consuming 
gasoline at a rate of 11 gallons an hour. 
This means but four miles to the gallon, 
air speed. It appears therefore not to 
be an economical means of transport. 

No doubt in actual mileage that is 
the case, but the blimp can do things 
no plane could dream of, as, for ex- 
ample, coming do¥m in the Florida 
Everglades and taking on board a ma- 
roon^ aviator whose plane had crashed 
in the swamp. This man might never 
have gotten out otherwise, since the 
character of the country was such that 
he could neither walk nor swim, nor 
could boat, plane, man or horse get 
near him. The blimp in this case never 
actually touched; it nosed down slow- 
ly and came to rest in the air a few 
feet off the ground, and the marooned 
man was drawn up to it. In another 
case a flyer who crashed in Biscayne 
Bay and swam to a small island covered 
wi^ scrub was discovered by one of 
our Navy blimps, which came to rest 
over the spot and lowered a rope lad- 
der, up which the rescued man climbed. 

r * is for work that involves hovering 
motionless or drifting slowly with an 
air current that the blimp's peculiar 
qualities are best suited. This includes 
observation of various types, map-mak- 
ing and photography. This is so obvious 
ihat it does not require elaboration, but 
it lecalls the story of some chaps I knew 
aboard a subchaser who came upon a 
British Coastal blimp apparently down 
at sea. On running up close they found 
her to be lying a few feet off the surface 
with a couple of buckets for sea anchors, 
while her crew of two took advantage 
of a rare spell of fine Irish wdhther to 
do a Utile fishing. It used also to be 
said that British blimps would some- 


times hover over an American ship and 
lower a bottle of wine on the end of a 
string in exchange for a carton of 
cigarettes, but for this breach of regu- 
lations I will not vouch. It could easily 
be done. Blimps have landed on the 
decks of ocean steamers with no more 
ado than bringing a powerboat up to 
a float. This matter of landing is per- 
haps even more vital than the ability 
to hover motionless en plein air. 

To summarize, blimps have been used 
(1) to rescue persons from terrain on 
which no sort of airplane could pos- 
sibly land, not only in mountainous 
country but also in forests and in 
swamps; (2) to land passengers on the 
roofs of skyscrapers, in small city parks 
(such as the Battery in New York) 
and on the decks of ships; (3) to set 
down scientific workers and their equip- 
ment on mountain ranges and go back 
and pick them up when their work was 
done; (4) to remain for hours aloft 
watching for forest fires, with little ex- 


penditure of fuel; (5) to operate on 
regular passenger runs without the 
need for special landing fieidt at every 
stop; and, finally, (6) as already cited, 
for observation patrol in time of war. 

If this little craft has such excep- 
tional powers why has its use not been 
more eagerly sought? The answer is 
probably that it lacks three qualities 
which are today all important in com- 
mercial flying, via.: U) reasonable 
cost, (2) high speed, and (3) carrying 
power. Three passengers is all the load 
a blimp will carry that costs perhaps 
as much as a twelve-passenger plane 
and goes only half as fast. What more 
need be said? Only this: If and when 
the present high cost of manufactur- 
ing and sewing those wonderfully light, 
thin, strong, and tight fabrics that form 
the envelope of the blimp is reduced — 
fabrics three layers of which are but 
one-thirty-second of an inch in thick- 
ness and yet which sustain the weight 
of the car by **finger-patches” and per- 
mit a gas leakage so slight it can 
scarcely be measured — if and when, I 
say, the cost of this fabric is lessened 
so that the blimp can compete on a 
dollar basis with motor cars and boats, 
many of its interesting features will 
suddenly be “discovered.” 

For example, there is a certain spot 
in the western portion of these United 
States that can be reached only by air, 
since it is girt about by whole series 
of precipitous cliffs thousands of feet 
in height. At the bottom of the deep 
canyons between those cliffs no other 
air-craft could find a place to land. No 
man, so far as I know, has set foot 
there yet. I hope to some day — from a 
blimp. But I am pretty certain that the 
blimp will not be mine! 



A typical fiatd landiiig of a naatt blimp 



Infra-Red Rays Dispel Fog Dangers With New 

Qock-Action Navigating Camera 



with hit fog-piercing camera 


A HINT of the new development in 
navigating equipment described 
here was given on our editorial 
page in the January issue. At that time 
the following statement was made: 

. . it is understood that the operators 
of the United States Lines are now 
working on a new development, ex- 
plained to us in confidence, which will 
assure safer navigation in dense fogs 
than has ever before been possible.*’ 
Now the story can be told. The device 
explained to us during an inspection of 
the S. S. Manhattan was the Fog Navi- 
gating Camera invented by Captain 
Flavel M. Williams, which has been 
given thorough and conclusive tests in 
actual service and has been found to 
constitute an outstanding achievement 
in man’s battle against fog. 

Briefly, the camera is a combination, 
in one compact housing, of a lens and 
shutter arrangement, a holder for infra- 
red sensitive film, and a developing and 
fixing compartment. By the use of spe- 
cial film produced by the Eastman Ko- 
dak Company of Rochester, New York, 
and developing solutions adapted to the 
purpose, the operator can make an ex- 
posure and within a few seconds he can 
view the developed film. 

With this camera mounted on the 
bridge of a vessel, exposures can be 
made at intervals governed by condi- 
tions at the time, and the vessel can 
proceed through haze and dense fog 
that ordinarily would mean greatly re- 
duced speed or even the necessity of 
dropping anchor and awaiting clear 


Captain Flavel M. Williamf 



The film operating knob and indi- 
cating dial on the side of camera 


weather. Repeated tests have shown 
that when the visibility to the naked 
eye was only 400 feet, negatives taken 
with the camera revealed objects of 
a mile and more away. It is well known 
that infra-red rays, to which the eye is 
insensitive, are able to penetrate fog to 
much greater distances than visible 
light. (A chart showing the place of 
infra-red in the spectrum is reproduced 
on page 139 of this issue. — Editor,) 
These rays can be used to affect a spe- 
cially sensitized film and to make a 
record that does not differ materially 
from that made by visible light on the 
ordinary photographic film exposed in 
the usual manner. 



T he illustrations on this page show 
the construction of the camera. The 
lens is in the forward part, shielded by 
the housing from rain and snow. Im- 
mediately behind the lens is a pressure 
plate through which is fed the eight- 
inch-wide infra-red sensitive film. After 
the exposure is made, the operator turns 
a knob on the side of the housing, wind- 
ing the film into the developing bath, 
after which it is fixed in another tank 
and viewed in a mirror while still wet. 
The entire time required, from making 
the exposure to seeing the image on the 
film is less than 30 seconds. This can 
be further reduced by refinements in 
emulsion and developer, 

A scale at the pressure plate, which 
is photographed directly on the film at 
each exposure, and another scale on 
the trip^ of the camera, enable the 
navigator to fix the exact positions of 
distant objects relative to the heading 
of his vessel. 
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What Ail» Railway Service? 

J OSEPH B. EASTMAN, the Federal 
Coordinator of Transportation, 
wishes to discover ways by which pas- 
senger service in this country can be 
improved, and has issued thousands of 
ballots on which passengers on the rail- 
roads can express their opinions of ex- 
isting service and suggest changes. 

One thing our railroads need is the 
redesign of passenger coaches by some- 
one who is not a railroad man and who 
will not be influenced by any sacred 
traditions of railroading. Just as the 
early motor car was an evolution from 
the horse-drawn vehicle, so were our 
passenger coaches an evolution from the 
old-fashioned horse-drawn coach. It 
took tlie motor industry a full genera- 
tion to abandon all of the sacred tradi- 
tions of this ancestor of the motor car, 
while the railroads still cling to the 
descendent of the old coach. Like 
Topsy, our railway cars “just grew” — 
with the exception of two recent inno- 
vations —compartment cars with beds, 
and air conditioning. 

Again, take dining car service; Why 
are meals on board train so expensive? 
Because the maintenance of this ser- 
vice is so wasteful — wasteful mainly be- 
cause of the wide variety of food which 
must be carried and offered and largely 
thrown away in the end. In Great Bri- 
tain an attendant passes through the 
train and hands out tickets for “sit- 
tings.’* Later, at a call, all the holders of 
a given sitting ticket repair at one 
time to the dining car. There are two 
choices of entrees— -enough to suit all 
except the epicure and a few constitu- 
tional objectors. Meals are served by 
courses to all at the same time. The 
savings in food and labor* thus made 
possible enable the British people to 
dine on their trains at a reasonable 
cost. Such a service is not quite so re- 
splendent as the one we have, but ask 
the objector whether it is not likely to 
be quite as good as he has at home 
(where most of us take just what is 
served and “like it”). 

The inquiring Federal Coordinator 
asks the people’s opinions regarding ac- 
celerated train speeds. Just now the 
air is full of easy talk about 100-, 110- 
and 120-mne speeds. Train speeds can 
be accelerated but in our opinion, be- 
fore it has been learned that there is 
a maximum safe speed, the public will 
have hounded the railroads into putting 
on very fast trains which arc destined 
one by one to be wrecked. It is hoped 


that the railroads will not allow thought- 
less speed maniacs to stampede them 
too far. 

Industrial Pensioners 

T here is one important industrial 
problem — or should we say so- 
ciological problem of industry — on 
which no one seems to have put much 
thought. This is the problem of the re- 
tired employe. What is to be done for 
this man who has filled a job with one 
company for 35 or 40 or 50 years and 
is retired on a pension? He gets his 
letirement pay, it is true, but is that 
enough? The record of such men shows 
that, once he is taken off his life-long 
bench or lathe or desk, the retired man 
wanders in a sort of da/e, lost in a 
strange life of leisure, and rapidly loses 
interest in life and often dies quickly. 

This question was recently brought 
to our attention by a remark made by 
an executive of one of the country’s 
largest manufacturing concerns. He ex- 
pressed his sympathy for these “old fel- 
lows loafing on street corners.” This 
started a train of thought from which 
the following plan evolved: 

To provide the work-interest for these 
older men lo whom work is a habit not 
easily broken without serious psycho- 
logical consequences, suppose such 
firms as Westinghouse, General Elec- 
tric, Eastman Kodak, and the like, each 
set aside a small building to be used 
by the pensioners exclusively as a shop- 
laboratory. In this building let there 
Ikj installed small lathes, work benches, 
tools, chemical equipment; and let the 
pensioners be t<»ld to make themselves 
at home, to build whatever they please, 
to work on inventions, to play at hob- 
bies. A paid superintendent, to keep 
them peaceful and happy, might also 
be an instructor in hobbies such as the 
making of machinery models, wooden 
objects, telescopes, or delicate scientific 
instruments. There is no doubt that the 
small cost of carrying this building and 
this equipment would be repaid many- 
fold not only in the happiness of the 
pensioners but also in tliat it would 
open up a pleasing prospect for those 
nearing the retirement age. Last but not 
least, actual dividends might accrue to 
the company in the form of worth-while 
inventions or discoveries which might 
emanate from these men with a life- 
time of training behind them. 

This is our plan in brief; details 
could easily be worked out to provide 
for all contingencies. We would wel- 


come the comments of industrialists 
concerning our plan and would be glad 
to assist in working out further details. 

For Fathers Only 

S OME months ago W. F. Bond, the 
Mississippi State Suj>crintendent of 
Education, sent a questionnaire to three 
groups concerned with the upbringing 
of the youth —state superintendents and 
commissioners of education, college stu- 
dents, and high school students. He 
asked each group lo name the three 
most deadly enemies of the youth to- 
day. School Lifcy a magazine published 
by the United Slates Department of the 
Interior, Office of Education, reports his 
findings, which are that idleness and 
lack of responsibility, strong drink, and 
improper relations between the sexes 
are the three culprits; to which moving 
pictures of the wrong kind was added 
as a fourth. The expression of opinion 
among high school and college students 
did not differ essentially from that 
among state superintendents. These be- 
ing the findings, Mr. Bond asks: What 
shall we do about it? 

In the first place, what can we do 
about it — what can wc ever expect to 
do about it? In some fields, medicine 
for example, diagnosing is often more 
difficult than curing. Here the diagnosis 
is relatively easy but the cure eludes 
us. So far as is known, there is no patent 
method of curing these deadly enemies 
of the youth, for their cure depends 
upon the provision of one prerequisite, 
unfortunately a difficult one to attain: 
the building of character. 

In such circumstances, what direc- 
tion, beyond those conscientious at- 
tempts to build character which are 
assumed on the part of all qualified 
parents, can the average practical 
parent’s efforts take? How should a 
father instruct his son regarding strong 
drink, sex relations, gambling, and so 
on? Should he go on the assumption 
that his boy will always be a nice boy 
and therefore counsel him only to be a 
nice boy, or should the father assume 
frankly that the young boy is the old 
Iwiy’s son — that he will probably get 
into as much deviltry as dad did, and 
therefore attempt to forelend against 
the worst of its damage by instruction 
which is really practical if Nothing else? 

Among our readers there are known 
to be many fathers of growing^ boys. 
Would they like a series of articles 
containing instruction of that practical 
kind? 
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Winter at tht laboratory-homat cold 
outiide, balmy ^^ipringtimc’* whhln 


Springtimi 


By J. W. HAMMOND 


T hrough many recent generations 
sentiment and science have com« 
bined to enhance the home. In the 
material improvements which it repeat* 
edly has produced and promoted, sci- 
ence undoubtedly has made the home 
more livable. It has thus buttressed the 
powerful but intangible influence of 
sentiment; and sentiment, in this rest- 
less age, might find itself under great 
disadvantage if compelled to work 
single-handed. 

Yet many persons will contend that 
various achievements of applied science 
have a tendency to undermine to a sur- 
prising extent the natural home-loving 
instincts of American families. People 
today spend far more time “on the 
move’* than did folk of two generations 
ago. Many factors lure them from their 
homes in almost every season of the 
year, particularly during the long, 
pleasant stretch of outdoor weather 
from early spring to late autumn. 

Suppose, however, one were more 
comfortable at home than awheel. Sup- 
pose the hot muggy evening were con- 
fined to the out-of-doors and that the 
indoors atmosphere were delightfully 
refreshing, even exhilarating, both to 
body and mind. Regardless of ex- 
traneous attractions none would then 
think of leaving home. Literally man’s 
domestic abode would be something 
akin to an oasis in a desert. “Home, 
sweet home” thereby would become 
sweeter than ever; it would be trans- 
formed into a veritable garden of Eden 
by air conditioning. 

definite objective,’’ says El- 
yj liot Harrington, air-conditioning 
engineer of the General Electric Com- 
pany, “is completely to reproduce in- 
doors the conditions of a balmy, sunny 
spring morning in the open country 
immediately after the air has been 
washed clean by a shower of rain. We 
seek to maintain these conditions 
tbcoui^out the year.” 

More logically, perhaps, than most 
engineers who are working in this field 
can Mr. Harrfngton talk for publica- 
tion about the ^Edenizing’’ of homes, 
lihliis own residence in Schenectady 
4 iwe oCftcial air-conditioning proving 


home of the General Electric 
Company. 

The Harrington home has be- 
come the scene of continuous tests in 
the frontier zone of air-conditioning 
knowledge. It contains far more equip- 
ment than any home that might pur- 
chase a standard air-conditioning in- 
stallation. In this ten-room dwelling 
there is done all that present conven- 
tional practice requires — and a great 
deal more. The four factors of tem- 
perature, humidity, circulation, and 
purity, which constitute air condition- 
ing as thus far understood, and which 
in themselves will impart great comfort 
and health to inhabited interiors, are 
here efficiently applied throughout the 
entire house by a central air-condition- 
ing plant located in the basement and 
operating through a system of ducts. 

M r. Harrington and his associates 
have devised a scheme of recording 
electrically, by means of thermocouples, 
the temperature at a hundred places 
throughout the house, in every room, 
in different areas of each room, and at 
different levels between ceiling and 
floor. These temperatures are received 
and tabulated in an instrument room 
in the basement. The records so ob- 
tained have revealed that, lacking 
forced air circulation, a person stand- 
ing erect may be in a temperature of 
70 degrees Fahrenheit at the breathing 
line while a child playing on the floor 
at his feet is in a tempera- 
ture of about 62 degrees, 
and at the ceiling just above 
his bead the temperature 
is close to 80. This is a 
differential between floor and 
ceiling of about 18 degrees. 

With forced air circulation, 
such as obtains under air 
conditioning, this differential 
is reduced to three or four 
degrees— 70 at the breathing 
line, 68 to 69 at the floor, 
and 71 to 72 at the ceiling. 

Although air conditioning 
essentially embraces heating 
and humidifying, in the win* 
ter, as well as tooling and 
dehumidifying in the sum- 
mer (with air circulation and 
air cleansing, or filtering, the 
year ’round) at the Schenec- 
udy proving home a some- 
what closer analysis was 
directed toward the cooling 


problem. Here a calculation was arrived 
at disclosing the various factors con- 
tributing to the cooling load. This 
showed the following: 

Conduction through walls and win- 
dows, 15300 Btu. per hour; five persons 
(400 Btu. per hour per person), 2000; 
ventilation and dehumidification, 12,- 
600; conduction from attic, where heat 
accumulates from solar radiation, 
10,200; solar radiation on walls and 
through unshaded windows, 26,100; 
total, 66,200 Btu. Cooking was disre- 
garded because the kitchen is ventilated 
but not cooled. The load as shown was 
based upon outdoor conditions of 91 
degrees, Fahrenheit, with 45 percent 
relative humidity, and indoor condi- 
tions of 78 degrees with 45 percent 
relative humidity, with slightly more 
than one air change per hour. 

Several possible methods of reducing 
the cooling load were revealed. Awn- 
ings over windows exposed to the sun 
cut down the load by 11,000 Btu. per 



Two quarts of dirt, a month’s col- 
lection from the air of the home 



trie ah>cottdltiimlsig proviog hpim 



IN THE Home 


hour. Outdoor air circulated through 
the attic by a fan, preventing the ac- 
cumulation of heat from solar radiation, 
produced a further reduction of 10,200 
Btu. per hour. It was estimated that a 
layer of insulating material in the walls 
of the house would have made possible 
a reduction of 9000 Btu. per hour, giv- 
ing a total cooling load of only 36,000 
Btu. per hour. From this phase of the 
study it was clearly indicated that the 
type of house construction has a direct 
tearing upon the cost of air condition- 
ing. Much may be done, at the time a 
house is built, to reduce the necessary 
size of the equipment, and hence both 
the cost of installation and operation. 

As it is, the proving home possesses 
no structural provisions for air condi- 
tioning, except a half-inch layer of 
Celotex on the lower side of the roof 
rafters, and storm sash at all windows. 



pansion system to facilitate cooling 
measurements and (b) storage Cfioling 
for special testing; air cleaning by 
means of oil-treated steel wool filters: 
humidification in winter and dehumidi- 
fication in summer. A two-pipe steam 
system is installed in the sun porch 
only, with separate automatic tempera- 
ture control for special study. Forced 
ventilation to out-doors is employed in 
the kitchen, and in kitchen and baths 
steam heat alone is supplied, without 
air conditioning, so that odors will not 
be carried through the house. The air- 


cede that never before had she presided 
over sucn a super-clean domicile. 

There are some forms of unique de- 
velopmental work going on at this home 
which are far different from the elab- 
orate tests that are being performed 
with existing equipment and methods. 
A study of ionization and its effects 
upon occupants of the home is one of 
these. An instrument developed in the 
General Electric research laboratory 
which measures and records the num- 
ber of ions (electrified particles) per 
cubic centimeter in the air of a room 




Juft above the ffoor: one of a hun- 
dred thermocouples that are used 
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duct system of the house has supply 
and return ducts at various locations in 
both floors and walls, permitting an 
intensive study of the various forms of 
air distribution. 

T he operating performance of the 
equipment is indicated by the fol- 
lowing summary: Humidity control — 
(winter) adds maximum of 1 % gallons 
of water to the air per hour; (summer) 
withdraws water from the air at same 
maximum rate; filters — ^remove 90 per- 
cent of the dust particles larger than 
10 microns, and 35 percent of particles 
10 microns or smaller; air distribution 
--1600 cubic feet per minute; heating 
— 130,000 Btu. per hour; 
cooling — 45,000 Btu, per 

hour. 

Certain aspects of both the 
normal and experimental op- 
erations going on at this 
home are a distinct revela- 
tion to the housekeeper, who 
in this case is Mr. Harring- 
ton's mother, Mrs. Grant D. 
Harrington. When she was 
shown two quarts of dirt 
which bad be^ filtered from 
the air of the house in a 
month's time she was greatly 
astonished, and her first 
thought was that the neigh- 
bors would regard her as a 
slack housekeeper if they 
heard about it. But it was 
explained to her that this 
was dirt which was removed 
from the air before it had a 
chance to settle; and before 
•hems long die was wflUng to con- 


is on duty in the library of the proving 
home. Already it is well known that 
the number of ions decreases rapidly 
when human beings are in the room; 
also that the proportion of ions in the 
outdoors air is very high on clear, sun- 
ny days and lower on cloudy days. 

T here is thought to be some un- 
known factor involved in ionization 
which may be of benefit to human 
health and comfort. It is conceivably a 
subject for the medical profession to 
investigate, but meanwhile a careful 
record is being kept at the proving 
home of the accumulating data. 

It is Mr. Harrington's belief that 
other elements, perhaps of a psychologi- 
cal nature, may also be lacking. Ex- 
cellent though it is already, with 
temperature and humidity control, cir- 
culation and filtering, air conditioning 
still falls somewhat short of that balmy 
spring morning in the open country 
just after a shower. Perhaps the smell 
of earth and grass, the singing of birds, 
the vistas of landscape and sky may 
be necessary. 

In completely air-conditioned homes 
of the future, Eden will be at least ap- 
proximated, and the people living there- 
in will be as much blessed by idyllic 
atmosphere as were Adam and Eve 
themselves. It will probably be extreme- 
ly doubtful if folk will then hanker to 
leave their dwellings in search com- 
fort and diversion. Concededly there 
are various elements in modern life 
which have rather pulled the American 
home apart; perhaps air cottditkming 
— '"Edenizing," if you please-<-will ce- 
ment it fogetfaer again. 
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Babies by Scientific Selection 

By JOHN HARVEY CALDWELL 


B abies of extra-marital paternity 
are now being born of women who 
have sterile husbands, by artificial 
insemination with the life-giving germ 
from selected men. This is one of the 
most significant eugenic developments 
in the history of man. 

Philosophers from ancient times have 
advocated the breeding of better off- 
spring from selected types of persons 
for racial improvement. But 
any such suggestions for 
the betterment of man have 
always met with the great- 
est of disapproval. Never- 
theless, science has made 
artificial conception possi- 
ble and many of the pres- 
ent generation of married 
women — those who have 
sterile husbands — as a mat- 
ter of expediency are hav- 
ing children by this alter- 
native, using the sperm of 
some man selected for his 
hereditary qualities. 

As one interested in cer- 
tain aspects of social 
trends, 1 have been making 
an investigation of this 
phenomenon, in order that 
its effects on these trends 
may be determined. In or- 
der to obtain an estimate 
of the extent to which chil- 
dren of such selections arc 
being born, I called upon 
200 physicians and made 
inquiry about it. 

Most of the physicians 
were specialists. Eighty-four are listed 
in “American Physicians and Surgeons,” 
edited by Fifield. Several of them had a 
national reputation for their knowledge 
of sterility and its treatment. 

The physicians were located as fol- 
lows: Chicago, 45; Milwaukee, 15; 
Cleveland, 15; Washington, 20; Phil- 
adelphia. 25; Newark, 7; Brooklyn, 
10; and New York, 63. 

F IBTY-SIX of the 200 physicians in- 
terviewed had received a total of 
275 to 300 requests from patients for 
artificial inseminations with good sperm 
from a selected source, because their 
husbands were sterile. Fifteen of the 
200 physicians did not commit them- 
selves as to whether or not they had 
received such requests. Most of these 
15 doctors were “not interested,” or else 
they objected to this practice. One 


hundred and twenty-nine of the physi- 
cians said they had never received such 
requests. Several of these physicians 
stated that they had had patients who 
wanted to talk about this matter, but 
they discouraged it because they did 
not think the public was ready to sanc- 
tion it. 

The 56 physicians who received re- 
cjuesls for artificial insemination re- 


ported their experiences as follows: 

Nine of these physicians said that 
they had used artificial insemination, 
with sperm other than that of the hus- 
bands, for conception in the case of 25 
patients, with successful births. (A few 
of these doctors did not state exactly 
how many of these conceptions they had 
charge of, but there were at least 25.) 

Five stated that they were doing 
some of this work, but did not mention 
whether or not any conceptions had re- 
sulted. One, a woman physician, stated 
that she now has three patients who 
wish babies from selected sperm, but 
that she does not like to take the re- 
sponsibility for it* 

Four had tried a few artificial im- 
pregnations but had had no results. 

Fifteen did not state what they did 
with regard to the patients making 
these requests. However, s^eral of 


them spoke favorably of this method. 

Twenty-two turned applicants away 
for various reasons such as: Not wish- 
ing to risk being brought into court; 
afraid the husband might later change 
his mind; the patient did not have her 
husband's consent; or, because they 
thought the public was not ready to 
sanction it. Most of these physicians, 
however, had no particular objection 
to the practice as such. 

Most of these requests 
have come in the last 10 
years, particularly in the 
last three or four years. In 
the last year or two, the 56 
physicians who reported 
favorably had received a 
total of more than 40 re- 
quests per year. 

Some of the physicians 
stated that most of these 
requests came from the 
wife. An equal number 
said that most of the re- 
quests came from the hus- 
band as a result of the 
wife’s suggestion. Others 
said that they came from 
both. 

T he total number of re- 
quests for donated 
sperm in the United States 
cannot be closely estimated, 
but the data at hand are 
suflficient to indicate that 
the total of these requests 
must lie between 1000 and 
3000 per year. 

The total number of births from in- 
semination with donated sperm can be 
only roughly estimated. There were 25 
births out of 275 to 300 requests (most 
of the requests having ^en turned 
away), a ratio of about one birth to 12 
requests. This ratio is probably a little 
too high for an average. While in this 
investigation there were enough random 
selections to provide a basis for an esti- 
mate on the total country-wide re- 
quests, there were not sufiicient random 
selections to strike an average of the 
physicians who arranged these births. 
Therefore a ratio of one to 15 or 20 
would probably be nearer the conserva- 
tively high average. On this basis, some 
50 to 150 babies may be born per year 
from artificial conception with donated 
sperm. 

The significant aspect of this whole 
matter is not the number of -biMiiS' at 


^HE accompanying article deals with an essentially new 
scientific practice-— the artificial impregnation, per- 
formed by a physician, of would-be mothers whose hus- 
bands are sterile, using semen obtained from a eugenically 
selected donor. 

At practically no organized information regarding the 
present extent of this practice has been available, the au- 
thor has attempted to gather some, but exact statistics are of 
course not available at present. 

The practice of artificial impregnation is not a wide- 
spread one and, though growing, it is unlikely ever to be- 
come large. What are its moral and legal aspects? Mainly 
it is thought by some to be not a moral question but more 
a matter of sentiment-— to be decided in each case by the 
individual concerned. No social menace seems to be in- 
volved, and it is not Illegal so far as is known. However, 
some interesting legal tangles with regard to the status of 
the resulting oflPspring may be involved. 

Opinions with regard to artificial impregnation will dif- 
fer widely, and no doubt strenuously. Later it is hoped 
that a selection of short, concise letters inspired by this 
article can be published, in order that a sort of **forum” 
with regard to this little-discussed subject may for the first 
time be made available. Most of the readers of this maga- 
zine are men, but letters from women are especially solic- 
ited. Male readers should remember that, in final analysis, 
women will control the fate of this question, and that their 
point of view may differ from that of the average man. 

— -T/ie Editor, 
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present, but the number of requests for 
selected sperm, and particularly the ex- 
tent this practice is likely to reach af- 
ter it betimes more generally under- 
stood. 

This recent development in human 
events has come about in a most natural 
and orderly manner. Not all women in 
this age of learning are content to for- 
feit their natural right to motherhood 
and their unborn loved ones through 
no fault of their own. 

So accustomed are we of this genera- 
tion to seek scientific solutions of all our 
problems and the perplexities of life, 
that it seems only natural for physi- 
cians, occasionally, to receive requests 
for artificial insemination with good 
sperm in unions where the wife is ap- 
parently fertile and the husband can- 
not be brought to a state of fecundity 
by treatment. Particularly is this true 
in unions where the physician tries 
artificial insemination with the hus- 
band’s sperm and finally concludes that 
it will not fertilize. 

Our increasing sterility is becoming 
a vital problem. Due to the effects of 
civilization we arc becoming biological- 
ly weaker and, as in all the great civil- 
izations which have existed before, 
sterility is increasing. Not only is there 
an increasing number of childless 
unions but there is also an increase in 
limited sterility or “one-child” sterility. 
Most one-child families, gynecologists 
claim, are not one child by choice but 
for biological reasons. In some cases 
this is due to the husband, his sperm 
being scarcely good enough to cause 
conception. 

So prevalent has sterility become that 
many of the large hospitals have estab- 
lished sterility departments. Charity 
hospitals also have taken up the same 
work, in order that those who cannot 
afford a specialist may nevertheless have 
the services of one. The exact extent of 
sterility cannot be stated, for there arc 
few statistics. 

A bout is percent of our married 
couples find, after they have been 
married a few years, that they have no 
children, and they go to a physician. 
Probably less than one fourth of these 
have children after treatment, leaving 
about 12 percent (a common estimate) 
to remain permanently barren. Some 
unions are barren because both hus- 
band and wife are of low fertility, 
though in many of these unions, either 
could have children if married to some 
one of high fertility. 

Some unions are barren because of 
''antagonistic sterility;” that is, both are 
fertile and normal and could have chil- 
dreUt but only with someone else. 

A^ut 40 percent of the barrenness is 
due to the husbands. (Estimates range 
from 25 percent to 50 percent but 40 
percent seems to be the more commonly 


slated.) This does not mean that 40 
percent of the husbands in childless 
unions are absolutely sterile. Some have 
closed tubes that could be opened. Some 
have weak sperm that will respond to 
treatment and could be brought to a 
fecundating condition, and some would 
have children if married to a woman 
of high fertility. 

The scientific study of sperm, its 
qualities, and its treatment, is compara- 
tively recent. Not many physicians have 
made a special study of this subject. 

Each year about 50,000 women leave 
the marriage altar, later to discover that 
they are apparently fertile but childless. 
Some of these women are themselves 
sterile, but there remain over 40,000 
who are fertile yet in whom conception 
does not take place. 

America now has a million, or nearly 
so, fertile wives of child-bearing age, 
most of whom want children yet who 
have husbands with whom they cannot 
conceive. 

A bout five percent of our married 
- women are themselves fertile and 
must live out their lives barren and 
childless without the natural develop- 
ment that motherhood brings, or they 
must do something expedient — must 
seek some alternative. Artificial insem- 
ination would obviate this questionable 
method. 

The physicians’ estimates of the po- 
tential demand for insemination with 
donated sperm ranged all the way from 
the present demand to 90 percent of 
those having sterile husbands — that is, 
about 3000 to 36,000 per year (the pres- 
ent demand being those who are now 
asking for the insemination, plus those 
who are resorting to an expedient — 
which is not far from 3000, while 90 
pel cent of the 40,000 fertile women 
who each year marry a husband from 
wlnim they can not conceive would be 
3(),000 1 . 

Obviously both of these extreme esti- 
mates are wrong and 10,000 to 20,000 
is probably a fair estimate of the an- 
nual potential demand, .some for having 
two children, if this possibility were 
more generally known and phy.sicians 
were prepared to do this work. 

Artificial insemination with sperm 
not the husband’s presents many prob- 
lems. Many physicians do not wish to 
have anything to do with it until the 
Courts have declared where we stand, 
yet there is probably no law covering 
this matter. Several physicians thought 
that they could not be prosecuted if 
the husband and the wife and the donor 
have given their consent to the insem- 
ination. Other physicians wish to wait 
for sobial approval of this practice. 

Furthermore, the husband may ob- 
ject. If the husband gives his consent 
and the physician takes the case, then 
comes the question of the donor. And 


the donor may be needed several times 
for one patient. 

Women are not naturally as fertile 
as the animals and, while some women 
become pregnant on the first insemina* 
tion, others need several. This adds to 
the problem of securing suitable donors. 

Like blood transfusion, artificial in- 
semination is really the proper work of 
a clinic or of physicians who are pre- 
pared to do such work. 

Several physicians, both men and 
women, suggested that we need a "fer- 
tility” clinic, a clinic prepared to pro- 
vide a staff of selected donors in order 
that women who want motherhood from 
selected sources might obtain it. The 
occasional contribution from a dozen 
men of excellent mental and physical 
development and of good stock would 
provide all the sperm an entire city 
would require. 

W E need not fear, however, that this 
practice will go too far or threaten 
the existence of the family unit, for the 
practice would tend to be self-defeating 
in its own product, defeating direct 
repetition. This is because children born 
of selected sires would tend to be 
healthy and fertile and would not be 
in need of this alternative in order to 
perpetuate themselves. Needless to say, 
we do not like to face the necessity for 
the establishment of such clinics, nor 
the .spread of such a practice, but, as 
several physicians remarked to me — 
what else can we do? The problem is 
here and the sooner we bring it out of 
secrecy and deal with it in a scientific 
way the belter. We must face it just as 
we have faced other acute problems. 

We have accepted, or at least tol- 
erated, and become accustomed to, many 
things we at first resented and thought 
impossible, .such as the baby show at 
the county fair; the boy or girl health 
contests; clinics to teach birth control; 
and artificial sterilization of the unfit. 
Obviously we shall soon become accus- 
tomed to the idea that nearly all women 
who have sterile husbands normally 
wish children. Artificial conception has 
the preference as an alternative. De- 
parting from conventionalities thus far, 
most wives, for the sake of the marriage 
and home, do not wish to know the 
identity of the donor, but for the sake 
of the child they want this assistance 
from the best of sources. This makes 
possible to humans a privilege, in pos- 
terity, heretofore enjoyed only by thor- 
oughbred plants and animals. 

Doubtless within a few years there 
will be clinics to meet tht^ need. Some 
10,000 to 20,000 babies may be born 
every year from selected sources, while 
less than 500 babies per year are now 
being born to the men of real talent in 
our country. 

What will be the eugenic effect on 
the race, jf this same tendency grows? 



The New Terranautics 


^HE author of tha accotii* 
^ panying article if unufually 
qualified to expresf an opinion 
on the ftreamiining of automo- 
bilaf OTt at he tamif tt« the tci- 
ence of terranaudct. Thie eci- 
ence embraces all that is known 
about automobiles and aerody- 
namics, and the author has been 
identified with both for many 
years. As a designer of motor 
cars and airplanes, he views the 
present subject from all angles, 
and his statements carry added 
significance at this time when 
streamlining of automobiles is 
creating such a furor in the in- 
dustry. The reader is also re- 
ferred to the article by Prof. 
Alexander Klemin, on the same 
subject, which appeared on page 
76 of our February issue. 

— The Ediior. 


T he matter of streamlining of motor 
cars has received so much er- 
roneous attention, both from the 
automobile man who suddenly **goe8 
aerodynamic*’ and the aeronautic en- 
gineer whose emoluments from aviation 
have suddenly diminished, who go *Her- 
ranautic,” that some points need very 
definite clearing up. 

There are certain fundamentals that 
make the streamlining of a motor car 
Bin entirely different problem from that 
of an airplane, or any other vehicle. 
The first difference is that while the 
air always comes from the front in an 
airplane, it may come from any direc- 
tion in a motor car or land vehicle. An 
airplane floats free in the fluid in which 
It flies, and no matter what the direc- 
tion of the wind as related to the 
ground, the wind as related to the air- 
plane always comes straight on from 
the nose. You can visualize this by 


The Findings of the Wind Tunnel Are Not Always 
Applicable to the Design of Motor Cars 

By WILLIAM B. STOUT 


thinking of a motor boat on a river; 
when this boat is cleaving forward 
through the water it cuts the water di- 
rectly on the bow equally on both sides 
no matter whether it is headed up- 
stream or down-stream or cross- 
current. 

Streamlined shapes as related to air- 
planes and boats therefore have no 
place on a motor car or railplane, where 
the vehicle is fastened solidly to the 
ground and the wind blows over it from 
any direction. In this case, streamlin- 
ing must simulate more the turtle or 
the crab than the airplane or the bird, 
and certainly has nothing in common 
with the teardrop, except sorrow. 

F igure l shows the teardrop section 
“A,” and a square section, “B,” sim- 
ilar to the old type motor car with 
square corners. The shape “A” is that 
of a lifting wing and has three times 
the lift sideways that a square section, 
“B” would have. That means tliat if you 
make a motor car the shape of “A” 
in horizontal cross-section — similar to 
some English designs which have been 
promoted — the car will be three times 
as hard to hold on the road as the car 
“B,” and we already know that car 
‘*B” is fairly hard to steer in a side wind 
as it is. 

When in the streamlining of a car you 
also combine light weight and strength 
of airplane structure, then you most 
certainly must steer clear of high lift 
in the body section if you wish con- 
trolability ; and not all cars of this type 
will be built with a weight of 7600 


pounds as was an early model in this 
country to enable it to hold the road 
in side-winds. The plan view of the 
car must be so designed to give a mini- 
mum of side thrust in cross-winds; in 
other words, the shape must approxi- 
mate streamlining by being completely 
curved in all directions with no sharp 
corners. Properly engineered, a great 
advantage may be had by streamlining. 



Figure I: A **tcar-drop’’ car design, 
'*A,*’ is more difficult to steer than 
a body of flat section, shown at 


In Figure 2 is shown the effect of a 
flat curved back to a car. The shape of 
the front end is not important, as the 
air will bank itself up in front of an ob- 
struction and more or less streamline 
itself ; but in back is the important part. 
This must be so shaped that it will form 
no low-pressure eddies behind the car. 
However, this condition varies with 
speed. 



This type of plana, dasipiad by tha anchor of cha accompanying artida, b affidanily straamlbUlh but not a8 of dba las^afls 
bamad from designs of this kind can ba applied directly to tha production of straaadined mocor car bodies»as tM hi the lexl 
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In Figure 2 the curved flat top comes 
down to the rear of the car as shown. 
At low speed, as at the air follows 
down the back of thecar very cleanly and 
with but a very small vacuum, except 
at the point of drag caused by resistance 
underneath the car between the road, 
standing still, and the rough bottom of 
the car moving. This, at slow speed, 
however, does not amount to much. 

As speed is increased, however, as in 
this airflow changes. The air does 
not have time to follow down the steep 
flat stern of the car, and having no air 
coming in from the sides in an equal 
smooth curve, a vacuum area is formed 
with burbles and turbulence, shown by 
the picking up of leaves, snow or dust 
in this area. 

Later on at a certain higher speed, 
the air will break completely away from 
the car in all directions, as in “C,” 
leaving a long continuous turbulence 
behind the car, all of this suction re- 
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Figure 2: A strsamlinc for 40 milas 
sn hour may be ineflectual at 60$ 
the streamlining of a motor car 
mutt take into consideration the de* 
tired ^cruising speed of economy’* 

quiring additional horsepower. The 
streamlining of any car, therefore, must 
be judged by the ‘‘cruising speed of 
economy” at which the manufacturer is 
aiming. 

Figure 3 shows an automobile engi- 
neer’s idea of streamlining; a very 
sharp pointed nose tapers away back to 
the stern. This is wonderful streamlin- 
ing for a boat, where turbulence in the 
rear is not as important as is the cut- 
ting of the water at the front; but for 
air, the lines show a great vacuum area 
at the rear. If any manufacturer mak- 
ing this type of car ran his car back- 
wards, at 60 miles per hour, the horse- 
power consumption would ^ not over 
half and his fuel economy equivalent. 

In Figure 4 is an explanation of de- 
slpilig for >certain economical speeds. 
“a!’ was our old type automobiles— 
square comers, with visor on top of the 
windshield (which, by the way, would 
ai^ut six horsepower), ex- 
P0SM iainps,.ba4 air conditions between 
fenders ara hood, and so on. On these 
old cars die best fuel economy was ob- 



Strcmnlining at applied to a *Vailplatia” by the author. Every vehicle to be 
ttreamlined pretentt a different problem that mutt be solved independently 


tained at between 35 and 40 miles per 
hour. Next, we came to the slanting 
windshield type with rounded corners 
and fenders straight into the hood. This 
next change in air resistance stepped 
the most economical speed up to ap- 
proximately 48 miles per hour; the 
slanting back, or smoothed-in trunk, 
or even double spare tires on the rear 
adding to the economy. 

By a greater extreme of streamlining, 
as shown in “C,” it is very easy to in- 
crease the most economical cruising 
speed of a car to 60 miles per hour, or 
better. This will be the next step in 
motor car streamlining development. 

The aerodynamic man will come 



Figure 3: A pointed radiator it not 
good streamlining for a motor car; 
this car would be more efficient and 
economical if it were run backwards 

along, however, and tell you a lot of 
things he has learned in the wind- 
tunnel and quote them for real motor 
cars. The wind-tunnel is a very great 
publicity center for motor-car develop- 
ment, and the motor car certainly offers 
a great field of research for the aero- 
dynamic engineer; nevertheless, wind- 
tunnel figures on automobiles today are 
of absolutely no value from a quantita- 
tive point of view, on account of one 
single fact. So far no one has been able 
in the wind tunnel to simulate, or even 
approximate, the effect of the moving 
ground under the vehicle. 

Tunnel figures are often given with 
two models^ne up-side-down — placed 
wheel to wheel, but this is not a 
simulation of the actualities because 
there is no ground effect when a model 
is tested in this way. If the model is 
tested on a floor, then the drag is not 
the same as it Is in a motor car where 


the rough ground is continuously mov- 
ing at high speed under the wheels. 
Even a method of doing it with a travel- 
ing belt has not been developed to a 
point where it means anything in ac- 
curacy. However, great progress is be- 
ing made if only in acquainting the 
public with the absolute necessity of 
cleaner lines for automobiles, of the 
possibilities of greater roominess in- 
side, greater bead room, greater lug- 
gage space, more luxury ; and more than 
that, much easier riding through the 
adoption not only of streamlining but 
of the other principles which the auto- 
mobile has already adopted from the 
airplane: Light structure, balloon 'tires, 
pyroxylin finishes, and ”knees” which 
are really airplane landing gears with 
independent wheels attached to auto- 
mobiles. 

W ITH all that aviation has to offer 
to the motor car, we may look for 
tremendous changes in this field dur- 



Figure 4t Each of thasa body typas 
haa a diffarant aconomical s p aad 
of oparation, as a^lainad in text 


ing the next few years. All eyes today 
are focused on airplane engiimrtng as 
a way to lead all vehicles of out 
of old oonventiona into a new p<^U3ity 
of faster, better service at lower costs, 
and decreased risks. 



Science Suits 
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By LLOYD W. DAVIS 

Chemist, National Oil Products Company 


B right and shining objects always attract us. That is 
why we value gold and precious stones, why we polish 
our metal tools and utensils, varnish our wooden furni- 
ture, shine our shoes, and lacquer our automobiles. 

That, too, is why we hold silk, with its shimmering, lustrous 
sheen, in higher regard than wool or cotton. 

Silk, like all other desirable and expensive materials, has 
been imitated, and very successfully, too. In fact, in one re- 
spect at least, the imitation surpasses the original — artificial 
silk, or “rayon,” has a higher luster than natural silk. 

This, however, was going too far. After all, silk is silk — the 
premier among textile fabrics — and rayon, by conspicuously 
differing from it even in a desirable feature, merely pro- 
claimed thereby its own artificiality. Hence, rayon chemists 
were called upon to find some means of reducing the luster 
of their product. 

In attempting to solve this problem, these chemists were 
guided by the knowledge that a rod of glass is more lustrous 
than a rod of wood for two reasons: First, its surface is 
smoother and therefore reflects light better. Secondly, as is 
the case with all transparent objects, some of the light rays 
penetrating the interior are reflected back, thus intensifying 
the surface reflections. 

C ONSEQUENTLY, a glass rod can be made less lustrous 
either by roughening the surface, as by etching or paint- 
ing it, or by reducing the transparency in any manner. 

With these facts in mind, a glance through the microscope 
at the various fibers shows why silk is more lustrous than wool 
or cotton, and why rayon is more lustrous than silk. 

Wool fibers, it will be observed (Figure 1), are crossed at 
frequent intervals by irregular lines. These lines are formed 
by the sharp teeth of little scales, which interlock when the 
fibers are pressed together and give 
wool its felting properties. They 
break up the surface of the fibers, 
and, by preventing extensive reflec- 
tions, give wool its dull appearance. 
The scales may be rubbed off by 
long wear and then the characteris- 
tic shiny spots of old garments ap- 
pear. 

Cotton fibers, under high mag- 
nification (Figure 2), look like 
twisted rili^ons. Here again there 
are no lohg surfaces to reflect the 
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light, so that untreated cotton 
goods are non-lustrous also. By 
special treatment, such as mercer- 
izing or the use of heavy pres- 
sures, the cotton fibers can be 
straightened or flattened out and 
thus rendered more brilliant. 

Fibers of silk (Figure 3) and rayon (Figure 4) both re- 
semble glass rods under the microscope and, consequently, 
are lustrous. It can be plainly seen that the rayon fibers are 
somewhat smoother and more transparent than the silk fibers, 
and this explains their superior glossiness. 

Since rayon is a synthetic product, it is entirely feasible to 
reduce the luster of the fibers by decreasing their trans- 
parency. Figures 5 and 7 illustrate two methods by which this 
is done. In the first case an emulsified white mineral oil was 
added to the solution of rayon material before the fibers were 
formed ; in the second case, a pigment, such as titanium oxide 
was used. In either case, success is attained only when very 
small particles of approximately the same size are uniformly 
distributed through the fibers — which presents a very neat 
little problem in physical chemistry. 

However, this problem was satisfactorily solved, and rayon 
fabrics with almost any desired degree of luster can be pro- 
duced at will. 

Then a somewhat strange thing happened. The very dull 
rayons- which are much less lustrous than silk — caught the 
popular fancy, and silk, perhaps for the first time, found its 
supremacy challenged. Something had to be done in order to 
make it as attractive as its imitator! It, too, had to be delus- 
terized. 

H ere was another problem for the chemists. The method 
used to delusterize rayon could not, of course, be ap- 
plied to silk as there is no way of introducing foreign matter 
into the fibers of silk. Hence, the only possibility was to find 
some method of effectually roughening their outer surfaces. 

A large number of methods of coating silk fibers with vari- 
ous substances have been devised, but many of these are not 
altogether satisfactory because the applied material may 
come off due to wear or washing, leaving shiny areas. Finally, 
a very careful study of the structure of the silk fiber showed 
the way to a clever method of overcoming this difficulty. 

Silk fibers are not entirely smooth, but are marked with 
longitudinal lines of varying Wgth. Careful microscope scru- 
tiny has shown these lines to be cracks or fissures in the fibers. 

It was also found that when silk fibers were 
Figure 7 soaked in certain liquids, the fibers swelled to 

their normal proportions and the fissures closed 
again. Advantage of this fact is taken by apply- 
ing the delusterant to the silk fibers when they 
are in their swollen state. A certain amount of 
the delusterant enters the fissures and is held 
there firmly when the fibers are dried out again. 
By this process it is possible to deluster silk 
(see Figure 6) permanently under normal con- 
ditions of dyeing, wear, and washing. 
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Ocean Liners Get 
New Bows 


F or the dual purpose of attaining greater operating economy 
and improved passenger accommodations, four Hamburg- 
American liners are being lengthened and provided with new 
bows. It is expected that the last of the rebuilt ships will be back 
in service by July of this year. The new bows, which are of better 
design than the old ones, are constructed as units. Then the old 
bow is partially dismantled while the ship is still afloat, and 
completely removed when she enters drydock. The new bow is 
welded to the remainder of the liner, u 28 -foot section being 
inserted to lengthen the ship. 


Right: The old bow hat been 
completely dismantled and 
the remains of the double 
bottom are being removed. 
The ship is now in position 
for the new bow and the 
joining section to be welded 
in after perfect alignment 




Below: The new bow, mount- 
ed on a slideway, is being 
slowly pulled up to the wait- 
ing ship by means of heavy 
tackle. When the bow reach- 
es the proper point, the join- 
ing section will be placed 
and the welding completed 





Right: One of the liners 
afloat after reconstruc- 
tion, showing the grace- 
ful and efficient curves of 
her new bow* It is said 
that thb new shape will 
permit the same average 
speed, but will require 
only 20,000 horsepower 
instead of 28,000 as for- 
mcHy. Photographs on 
this page are used through 
the courtesy of the Hum- 
burg-American Line 
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[ILK, “the perfect food’* is also 
well liked by our friends and 
enemies, bacteria. Most of these 
bacteria are harmless, while others, such 
as typhoid and diphtheria, cause disease 
and sometimes death. The more pro- 
gressive dairies are guarding you 
against the invasion of these sub-visible 
enemies with a battery of microscopes. 
Let us see for ourselves how this is be- 
ing done. 

There are two ways of making a rou- 
tine examination of milk for bacteria. 
One is the “plate” method, in which a 
petri dish filled with agar-agar and 
beef broth is inoculated with the milk 
and then kept at body temperature for 
one or two days. Every single bacterial 
cell that was in the sample of milk will 
rapidly reproduce, so that when the 
plate is examined after Incubation there 
will be a colony of bacteria for each 
one. In routine work these colonies are 
merely counted under a specified mag- 
nification of 3V^ times. The Bausch and 
Lomb Engraver’s Glass, 'or its equal, is 
specified in “Standard Methods of Milk 
Analysis.” The total is then multiplied 
in accordance with the size of the origi- 
nal sample. There are several draw- 
backs to this method, which we need 
not enter into here. 

The other method is the microscopi- 
cal, developed by Doctor Robert S. 
Breed of the New' York State Agricul- 
tural Experiment Station. This method 
is quite simple, and is easily duplicated 
by the amateur, except for the counting. 
Actual counting involves accurately 
calibrated special pipettes and an eye- 
piece for the microscope, the exact field 
of which is known. Even with these two 
necessities it really takes quite a bit of 
experience before the technique can be 
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Examining Milk for 


be removed from the alcohol before de- 
colorization has proceeded too far. 
When the decolorization is completed 
the general background of the film 
should have a pale blue tint. Where 
staining has been prolonged a deep blue 
margin or deep blue central patches 
may persist. These deeply suined 
areas do not contain more bacteria than 
other parts of the film and may be re- 
moved, if troublesome, by decolorizing 
and restaining lightly. 

“After drying, the slides are ready 
for microscopic examination, or they 
may be filed away and preserved in- 
definitely. Poorly stained slides may be 
decolorized and restained as many 
times as necessary without any apparent 
injury. If desired, the films may be 
mounted in Canada balsam with cover 
glasses, but in routine work it is cus- 
tomary to apply cedar oil directly to 
the film for examination under an oil- 
immersion lens.” 


TciCmg milk by the microscopical 
method; how the smear is made 


relied upon. Here is how the expert does 
it. The following is a quotation from 
Circular No. 58 of the New York 
.State Agricultural Experiment Station, 
“Counting Bacteria By Means Of The 
Microscope,” by Robert S. Breed and 
James D. Brew: 

“In brief, the technique used in mak- 
ing counts of the number of bacteria 
in milk by the direct microscopic meth- 
od is as follows: One hundredth of a 
cubic centimeter of milk or cream is 
measured by means of a clean capillai 7 
pipette accurately calibrated to dis- 
charge this quantity of milk. The milk 
or cream is deposited on a clean glass 
slide. By means of a stiff needle the 
drop of liquid is spread evenly over an 
area of one square centimeter and dried 
quickly in a warm place protected from 
dust, flies, and cockroaches. The sur- 
face on which the slides rest must be 
level in order that the films may dry 
evenly. 

‘‘^HE dry smears are then prepared 

Jl for microscopic examination by 
immersing the slide in xylol or other fat 
solvent for one minute, or longer if 
desired. After this the slide is drained 
and dried, immersed in 70 to 90 percent 
grain or denatured alcohol for one or 
more minutes, then transferred to a 
fresh, saturated, aqueous solution of 
methylene blue. Old or unfiltered solu- 
tions are to be avoided as they may 
contain troublesome precipitates. The 
slides remain in this solution for five 
seconds to one minute or longer, de- 
pending on the effect desired, lltey ore 
then rinsed in water to remove the 
surplus stain and decolorized in alcohol. 
This takes several seconds to minutes, 
during which time the slide should be 
under observation in order that it nuy 


B y eliminating a few steps in the 
standard method, you can see, even 
without an oil-immersion lens, bacteria 
and leucocyte cells in the milk now in 
your ice box. It will take you about 15 
minutes. 

Set out on your work table the fol- 
lowing items: a half ounce of milk, a 
half punce of cream, a clenn glass rod, 
xylol, denatured alcohol, methylene 
blue, a clean medicine dropper for the 
methylene blue, ordinary glycerine, two 
flat dishes such as petri dishes or 
saucers, and two clean glass slides. A 
small alcohol lamp or a micro Bunsen 
burner, if you have one, will also come 
in handy, but the kitchen gas stove 
may be used to pretty fair advantage. 
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Now for the procedure: Dip the tip 
of the glass rod into the milk and make 
a thin smear, about the size of a dime, 
in the middle of one of the slides. Us- 
ing the other end of the glass rod, make 
a similar smear of the cream on the 
other slide. See that the smears are 
quite thin and that the milk or cream 
is spread evenly. To dry the smears, 
hold them perfectly horizontally over 
the flame of the gas stove, alcohol lamp 
or Bunsen burner. The heat should be 
very gentle, and not enough to hurt 
your hands. 

Pour into one of the flat dishes 
enough xylol to cover the slides. Let 
the slides stand in this for a minute or 
two in order thoroughly to dissolve the 
fat. Take the slides out and let them 
drain off into the dish. Set them aside 
with one end resting on the glass rod 
until they are quite dry, since xylol 
and alcohol do not mix. 

Now pour into the other fiat dish 
enough denatured alcohol to cover the 
slides, and immerse them in it for an- 



Leucocyte cells (large, round, blue) 
and bacteria (much smaller objects) 


other few minutes. Remove them front 
the alcohol when the smears appear 
translucent instead of opaque white; 
allow them to drain and set them in 
front of you, making sure that they are 
quite flat 

With the medicine dropper, put a 
small drop of methylene blue on each 
•maar, spreading it around so that it 
la even over the entire surface, but in 
spreading do not touch the smear itself. 
Allow the slides to stand for about two 
miniitea. ^ ^ 

At tihe end of this time, the slides will 
be over^suioed. This Is a common prac- 
tice in microscopy because It insures 


thorough penetration and the dye can 
always be dissolved out of those parts 
where it is not wanted, and lightened 
in the others. 

Since this subject of suining and 
dyeing is so interesting, let us digress 
for a moment while we are waiting for 
the methylene blue to act. Stains and 
the knowledge of them are an extremely 
important part of the microscopist’s 
equipment. Microscopists have found 
stains that will pick out particular parts 
of structures, color them beautifully 
and leave the rest untouched; that is, 
the stain can be washed out of all the 
parts except those particular parts for 
which it was intended. Thus we can 
stain for nerve ends, or for muscles, or 
the nuclei in a cell, or for red corpuscles 
or white corpuscles, and almost any- 
thing else we wish to study. After we 
have stained the special part, we can 



Spore forming rods of Badllui tub- 
tiles. The word badllus means rod 


make it stand out even more clearly 
from the rest by simply choosing a con- 
trasting stain for all the other parts. 

Of course, it is often desirable to use 
a stain that is not quite so particular. 
Methylene blue is an example. Methy- 
lene blue is very useful for staining 
bacteria and protozoa, and so on, since 
it colors the whole organism, making 
it more opaque. With stains like methy- 
lene blue we merely intensify the con- 
trast in what would otherwise be an 
almost transparent substance. Inciden- 
tally, methylene Is a ''viur stain. By 
adding a little to the water in which 
living organisms are swimming under 
your microscope, you can stain them 
without killing them. Replace this col- 
ored water wiA clear water by drawing 
off t^ colored water with a blotter and 
pipetting in clear water at the same 
time. Another stain, neutral red, can be 
used as a contrasting hoe if you wish. 

Now if we go back to our milk slides, 
we shall find that they are stained a 
very deep blue. Rinse off the excess dye 


under cool water from the tap, and set 
the slide back in the disk containing 
the denatured alcohol. It may take sev- 
eral minutes, but watch the slides care- 
fully now, agitating the alcohol back 
and forth over them every once in a 
while, until they become quite a light 
blue. The dye will dissolve out of the 
milk much faster than out of the bac- 
teria, but if left too long the bacteria 
will be decolorized also. If the slain 
appears loo markedly uneven, it may 
be best, saving time in the long run, to 
decolorize completely and restain. 



Chain of heat-retiiting bacteria 
growing in some pasteurized milk 


When decolorized sufficiently, rinse 
the slides off again under the tap and 
allow them to stand until dry. When 
dry, put a drop of glycerine on each 
smear and examine under your highest 
power on the microscope; 3 (X)X will do, 
but the higher you go the better will 
you see the bacteria. A cover glass is 
not necessary. If you have an oil-im- 
mersion lens, pul a drop of oil directly 
on the smear instead of the glycerine, 
rack the lens down until it just touches 
the oil, and focus. Glycerine has a high 
refractive index, nearly equaling glass, 
and so it increases the resolution. It is 
always best to put a drop of glycerine, 
or even water, on any dry specimen 
such as a fly’s wing, a hair, strands of 
cotton, and so on. Glycerine may be 
washed off the slide with water; im- 
mersion oil by dipping the slide in 
xylol. 

Examination of the photomicrographs 
accompanying this article will give you 
some idea of how the slide should look 
under the microscope, and what bac- 
teria you are seeing. Remember, how- 
ever, that if your milk was pasteurized, 
it is quite probable that some of the 
bacteria were dead before you started, 
80 do not jump to any rash conclusion. 
Dairies do not attempt to^eHminate all 
of the bacteria in milk. Their job is to 
sec that the bacterial count is kept 
down to certain limits and only the 
harmful bacteria eliminated entirely. 


Whol preference have you for futute 
^ articles in this senes?— Editor. 
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Possibilities of 

Electro-Static Generators 

By NIKOLA TESLA* 


T he knowledge of static electricity 
dates back to the earliest dawn of 
civilization but for ages it remained 
merely an interesting and mystifying 
phenomenon. Virtually nothing was 
done towards the development and use- 
ful application of the principle. The 
first distinct stimulus in this direction 
was given by the discoveries of Franklin 
and Leyden in the latter part of the 
18th Century. 

In 1777 Cavallo devised a cylindrical 
friction machine and from that time on 
there was a slow but steady 
evolution of friction and in- 
fluence machines until the 
modern Wimshurst, Holtz, 

Toepler, and other types 
were produced. Among 
these machines the one in- 
vented by Wommelsdorf 30 
years ago was, probably, 
the most effective. It yielded 
a current of six-tenths of a 
milli-ampere and in the 
present stale of science it 
could be successfully em- 
ployed for charging large 
aerial capacities and step- 
ping up its terminal tension 
of 150,000 to many millions 
of volts. 

Numerous attempts have 
also been made to generate 
static electricity by friction 
of fluids and solid particles 
but from the earliest rec- 
ords to this day the belt has 
proved to be the simplest 
and most convenient means 
for the purpose. Static elec- 
tricity from this source 
gained in importance when 
evidences accumulated that 
it was capable of interfering seriously 
with operations and causing accidents 
in paper factories, flour mills, and sim- 
ilar establishments. In the early nineties 
my electrodeless vacuum tubes became 
extremely popular and were frequently 
lighted from belts and later Roentgen 
tubes were operated in the same man- 
ner. It is quite easy to improvise such 
a generator and obtain interesting re- 
sults under favorable atmospheric con- 
ditions. 

A remarkable device of this kind, 
embodying new features, has been re- 
cently developed by Dr. R. J. Van de 
page Its. 


Graaf! at the Massachusetts Institute 
of Technology, and is attracting extraor- 
dinary attention. (See page 96, Febru- 
ary, 1934, Scientific American. — Ed.) 
It is hailed as a revolutionary invention 
with which wonders will be achieved. 
The technical papers refer to it as a 
Colossus, a Master Key expected to 
unlock the secrets of nature. Naturally 
enough imaginative scribes have built 
Spanish castles on this foundation. So 
it comes that even such an ably edited 
paper as The New York Times informs 


Its readers of a contemplated use of this 
generator for long distance transmis- 
sion of power. According to a bona fide 
report in its issue December 5, 1933, 
*Hhe possibilities of the colossal gen- 
erator have been worked out in theory 
and it now remains to apply it in prac- 
tice.” However visionary this scheme 
may appear it is not absolutely impos- 
sible. A wise Macedonian king said: 
”No wal)^ so high that a mule loaded 
with gold bottid not jump over it.” With 
unlimited capital and regardless of re- 
turns, it mignt be carried out. 

In view of many articles and editorials 
written in the same vein, which have 


amazed the layman and amused the 
expert, it may not be amiss to examine 
the merits of this odd contrivance in the 
light of well demonstrated scientific 
facts. 

But first I want to point out an ap- 
parent discrepancy in the descriptive 
reports and photographs showing the 
apparatus in action, which is illustrated 
in the accompanying photographs, and 
consists of two aluminum spheres 15 
feet in diameter supported on insulat- 
ing columns six feet in diameter. Elec- 
tricity is supplied to the 
spheres by paper belts 
charged from a “sprayer.” 
With terminals of such di- 
mensions much higher vol- 
tages should be obtained. 
In most of the treatises it is 
assumed that the surface- 
density, that is, the quantity 
of electricity stored per 
square centimeter of a 
spherical conductor, can 
not exceed eight electro- 
static units without a break- 
down of the surrounding 
air. As a matter of fact the 
density can be pushed up 
to 20 units before power- 
consuming streamers ap- 
pear. 

T his being the case, the 
limiting voltage of a 
sphere having a diameter 
of 15 feet should be 16,- 
964,700 and, consequently, 
the potential difference be- 
tween two such oppositely 
charged spheres, very far 
apart, is 33,929,400 volts. It 
may be useful to state, how- 
ever, that such large spheres placed at 
a distance of 55 feet between centers, 
as contemplated, will influence each 
other to a considerable extent, increas- 
ing their capacities. At this distance the 
increase will be about 16 percent, which 
should be taken into consideration when 
estimating the charge. 

The desired difference of potential 
could be obtained with mu6h smaller 
spheres and it would seem prefcu^able to 
employ them as they Would yield sparks 
in quicker succession. Some of the pho- 
tographs under the terminal pressure 
of 7,000,000 volts are puzzling because 
the surface-density in this ease was 



The Van de Graaff generator, shown housed in an aircraft 
hangar, is discussed by Or. Tesla in the accompanying article 
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only a little over 4 electrostatic units. 
Funhermore, sparks are shown to pass 
copiously along the insulating supports. 
This is a serious difficulty encountered 
in working with very high tensions but 
by properly shaping the under side of 
the sphere and resting it on a support 
well up in its interior, besides providing 
a liberal side clearance, the discharges 
are prevented from following the col- 
umn and no further trouble 
is experienced even with 
the highest potentials. My 
wireless tower on Long Is- 
land, erected in 1902, car- 
ried a sphere which had a 
diameter of 67Vi feet and 
was mounted in this man- 
ner. It was to be charged to 
30,000,000 volts by a simple 
device for supplying static 
electricity and power. 

M ost people, and not a 
few electricians, will 
think that very long and 
noisy sparks are indicative 
of great energy, which is 
far from being the case. 

An impressive display of 
this kind, at several million 
volts, can be readily ob- 
tained with any wide leath- 
er or fabric belt in dry 
weather. The only require- 
ment is that the outward 
surfaces of the highly 
charged capacity elements 
be arranged along an ideal 
boundary everywhere of 
small curvature. But the 
electrical energy is trifling 
and this applies to all elec- 
trostatic generators which 
have been proposed, irre- 
spective of size. 

One does not need be an expert to 
understand that a device of this kind is 
not a producer of electricity, like a 
dynamo, but merely a receiver or col- 
lector with amplifying qualities. All its 
energy is derived from electricity which 
is generated through friction or sup- 
plied by the sprayer and pumped into 
the terminals by the belts. If the col- 
umns were as tall as the Empire State 
Building and the spheres 500 feet in 
diameter the monstrous machine could 
not have any more energy than is sup- 
plied to it by the electrified belts and 
no matter how much improved, this 
type is fatally doomed to small output 
and low efficiency on account of the 
existing limitations and the wasteful- 
ness of the process of conveying the 
charges from their sources to the ter- 
minals. 

As the writers of articles regarding 
the **G>1 o8sUs** confine themscdves to 
extolling its size, voltage and possibili- 
ties, but give little hint regarding its 
mode of operation and power per- 


formance, I shall endeavor to advance 
the needed knowledge. With this ob- 
ject let it be assumed that the spheres 
are placed at a distance of 55 feet from 
center to center and that the potential 
difference between them is 10,000,000 
volts. Ordinarily, the electric capacity 
of such a sphere is e(]ual to its radius, 
namely 225 centimeters, but as before 
explained, 16 percent should be added 


to this, making 261 centimeters equiv- 
alent to 0.00029 microfarad. Conse- 
quently, when the regime is established, 
each sphere being at a potential of 
5,000,000 volts, the electricity stored 
on each will be 0.00145 coulomb. If this 
(|uantity were supplied every second, 
the current would be 0.00145 ampere. 
An incandescent lamp of 25 watts re- 
quires a current 150 times more in- 
tense. 

In estimating the amount of elec- 
tricity furnished to each terminal per 
second, only the sprayer need be con- 
sidered as it supplies much more than 
could be generated by friction of the 
belts. The device used has not been 
clearly described but it is sufficient for 
the purpose of this dissertation to know 
that it operates at 20,000 volts and 
energizes, through rows of points, the 
two belts which are said to be four feet, 
or 120 centimeters, wide. Assuming that 
they are run at a speed of 100 feet or 
3000 centimeters per second, the area 
covered in this time interval would be 


120 X 3000— 360,000 square centimeters. 
If it were possible to charge the belts 
uniformly to a surface density anything 
like that existing on an electrified par- 
ticle, the output of the machine would 
be very great. But this can never be 
realized. The following approximate 
estimate will show what may be reason- 
ably expected. 

The discharge of electricity from 
points has been extensively 
investigated and from the 
data available and my own 
observations I find that the 
current through each point 
at 20,000 volts will be about 
0.0001655 ampere. No ad- 
vantage would be gained 
by a very close spacing of 
the points on account of 
their mutual reaction but 
1 shall make allowance for 
as great a number as seems 
practicable, say, 200, in 
which case the integral 
current would be 200 x 
0.0001655=0.0331 ampere. 

N OW, electricity is trans- 
ferred from the points 
to the belt by minute bodily 
carriers — the molecules of 
the air. When such an elec- 
trified particle comes in 
contact with a large con- 
ducting body it gives up 
almost all of its charge to 
the same, but to an insula- 
tor, as the belt, it can im- 
part only a very small por- 
tion owing to the strong re- 
pulsion between the charge 
deposited and that remain- 
ing on the particle. From 
theoretical considerations it 
appears that the part use- 
fully applicable will, in all probability, 
not exceed 1/150 of the whole charge 
on any particle thrown against the belt. 
The current from the sprayer is 0.0331 
ampere, that is to say, it conveys a total 
charge of 0.0331 coulomb per second 
and of this the belt will carry off only 
0.00022 coulomb equivalent to a cur- 
rent of 0.00022 ampere. This means that 
99.33 percent of the energy supplied by 
the sprayer is lost, and illustrates the 
appalling inefficiency of this method of 
electrification. 

As will be seen, the device delivers to 
each belt energy at the insignificant 
rate of 4.4 watts and is, therefore, vir- 
tually of no effect on the power output 
of the machine except that it imposes 
a limit to the same. This is important 
to remember in view of the general im- 
pression created by the earlier reports 
that all the energy is drawn from the 
sprayer. Since the quantity of electricity 
stored on the spheres remains constant 
it is evident that the overflow current 
between them under normal working 



Looking up through one of the insulating columns of the 
Van de Graaff generator, showing the endless paper belt 
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conditions must be 0.00022 ampere so 
that at the potential difference of lO,- 
000,000 volts the machine should de- 
velop 2200 watts. 

As tlie supply . from the exciter is 
entirely negligible the questions will be 
asked: Whence comes this great energy 
and power? How is it produced? The 
answer is simple. It is derived from the 
belts which perform the work of trans- 
porting the charges im- 
parted to them against the 
repulsion exerted by the 
spheres. This force can be 
approximately determined. 

The permanent charge on a 
sphere will be, as shown 
above, 0.00145 coulomb or 
4,350,000 electrostatic units. 

But 16 percent of this quan- 
tity is “bound” and should 
be left out of consideration. 

With due regard to the 
opening on the underside, 
the free capacity of each 
terminal may be estimated 
222 centimeters, so that at 
five million volts 0~ 222 x 
5,000,000/300 -= 3,700,000 
electrostatic units. The mov- 
ing charge will be dis- 
tributed over a length of 
the belt about equal to the 
height of the insulating col- 
umn and with some allow- 
ances it may be taken at 24 
feet. Assuming a belt speed 
of 6000 feet per minute this 
distance will be traversed 
in 0.24 of a second and, 
consequently^ the belt 
charge to be considered is 
0.24 of the whole carried 
per second; that is, 

0.0000528 coulomb or 158,- 
400 electrostatic units. The 
upper end of the charged area is 7V^ 
feet and the lower 3iy2 feet from the 
center of the sphere. The former is thus 
r- 225 c.m. and the latter d = 945 c.m. 
The charged area of the belt being 
120 X 720= 86400 square c.m., it fol- 
lows that the density of the charge 
is 158400/86400 = 1.^33 electrostatic 
units. Accordingly, if the distribution of 
the charge is perfectly uniform, a trans- 
versal strip of the belt one centimeter 
long will contain a quantity q-120 x 
1.8333=220 e.8.u. 

Considering now a surface element 
of vanishing length dx, the charge on 
the same will be qdx = 220 dx e.s. units 
of quantity and that on the sphere be- 
ing Q = 3,700,000 e.s. units, the repulsive 
force acting on the surface element at 
a distance x from the center of the 

Qq 

sphere, will be dx. Integrating this 

X* 

expression between the limits r and d, 
and substituting the values for Q and q, 
the fotce repelling the charged side of 


Qq (d-r) 

the belt is found to be F=* 

rd 

2,756,420 dynes or 2.81093 kilograms. 
At a speed of 100 feet or 30 meters per 
second the work is 84.3279 kilogram 
meters per second, equivalent to 0.82691 
kilowatt. Both belts will therefore per- 
form the work of 1.65382 kilowatts. This 
is 33 percent less than the theoretical 


electrical activity of the machine and 
as the power developed by the belts 
must be, at least, equal to the electric 
power one is apt to reach the conclu- 
sion that the sucking points do not 
draw off the entire charge, as has been 
tacitly assumed, and the current, in- 
stead of being 0.00022 will be propor- 
tionately smaller, that is, 0.0001654 
ampere. But this view is found unten- 
able for the limit to performance is 
imposed by natural law and not by the 
defects of a device which, moreover, 
could be readily improved. The dis- 
crepancy between the calculated power 
of the belts and the electric activity of 
the machine was all the more puzzling 
as the two quantities could not be har- 
monized by imagining any kind of the- 
oretical working conditions. Finally, 
howevert I recognized that the charge 
can not be uniformly distributed on the 
belt but must increase from the lower 
to the upper portion of the same. In- 
deed, such an effect might have been 
expected although the surface charge 


on an insulating body is not very mobile. 

Suppose that the belt carrM a film 
of oil meeting with a downward current 
of air. The obvious result would be a 
thickening of the film toward the top. 
Similarly, the electric film on the belt 
IS **thickened*’ through the repulsion ex- 
erted by the terminal and the attendant 
piling up of the charge and it is only 
so that the exact balance between the 
mechanical and electrical 
power can be, under all 
conditions, automatically es- 
tablished. (See explanatory 
note on page 165.) The 
equality of these two quan- 
tities is an absolute and 
inevitable consequence of 
the law of conservation of 
energy, the remarkable fea- 
ture of this process of dy- 
namo-electric transforma- 
tion being that it is effected 
with the highest efficiency, 
apparently without evolu- 
tion of heat. Of course, 
there are great losses in the 
operation of the machine, 
but they do not concern the 
process itself. 

I N an instrument designed 
primarily for scientific 
investigation, the efficiency 
is of relatively small im- 
portance and 1 shall dwell 
on it for the sole purpose 
of showing that in any ap- 
plication as a power pro- 
ducer such a generator 
would be hopelessly handi- 
capped. The air friction of 
the belts at a speed of 30 
meters per second will re- 
quire about 3.73 kilowatt. 
With the repulsion work, 
the load on them will be 5.93 kilowatt. 
Under the working conditions as out- 
lined, the belt drive may have an effi- 
ciency of 90 percent and the motor 85 
percent so that energy will be drawn 
from the electric mains at the rate of 
7.75 kilowatt. The net performance of 
the sprayer at 20,000 volts will be 1.324 
kilowatt but taking into account the 
efficiency of the whole apparatus, at 
least 1.6 kilowatt must be assumed. 
There are also dielectric, magnetic, and 
radiation losses, making the total power 
input, perhaps, 9.5 kilowatt while the 
output is only 2.2 kilowatt. If this esti- 
mate is reasonably approximate, an 
over-all efficiency of 23 percent is about 
as high as can be expected from any 
electrostatic generator of this kind. 

It was shown that the charge (qd each 
sphere at 5,000,000 volts is 0.00145 
coulomb but as only 0.00022 coulomb 
can be furnished per second. It will take 
about 6.6 seconds to charge the spheres 
to the full poteikliaL I have assumed 
iPleasc Uirn to poge 163) 



Another view of the high-voltage generator. Tracks art pro- 
vided so that the equipment may be rolled out into the open 




Two of tho four round and roctangular templai recently discovered in demolishing an old sunken square near the Corso of Rome 


Rome’s Archeological Treasures 


A NUMBER of years ago the Italian Premier, Benito Mussolini, 
began to “sell” Italy to tourists and he has been highly suc- 
cessful. He realized that a few million lira spent on opening 
new roads, improving existing ones, and opening up new excava- 
tions would be returned a hundredfold. Among his projects are 
the Via dell* Impero which wipes out a whole slum district between 
the Coliseum and the great memorial to Victor Emmanuel. Every 
demolition serves to open up some object of antiquity generally 
very worth while. 

Through the courtesy of the Italian Information Office we are 
enabled to present some of the latest views of archeological finds 
in Rome and vicinity. Among the recent excavations is one in the 
Largo Argentina, a low lying square off the Corso or main street 
of Rome. The four ruined temples in the Largo Argentina are 
important in so far that they retain much of their original ap- 
pearance as of the 3rd Century b.c. 

The temples were brought to light 
during the demolition of blocks of 
buildings, and the ruins are being en- 
closed by gardens. The first temple 
found near the entrance is rectangular, 
while adjacent to it is a round one. 


Right: The capitol rites 
over the Forum where tome 
remarkable discoveries are 
still being made. The col- 
umns of three temples are 
in the middle background 




A tampb at Osdai Roma’s old seaport at tha mouth of tho TSbar 


The third and fourth temples are rec- 
tangular. At this late date such an ag- 
gregation of temples in the heart of 
Rome is certainly a great find. It has 
not been ascertained to what deity they 
were dedicated, but their intact posi- 
tion affords evidence that they con- 
tinued to be venerated under the Em- 
pire. In the picturesque view of the 
capitol are shown excavations which 
are being carried on in front of the 
three temples of Saturn, Vespasian, and 
Concordia. 

Ostia, seaport of ancient Rome, aban- 
doned to her own deices, underwent 
destruction and pillage at the hands of 
the barbarian; the atmosphere com- 
pleted the work of destruction. v.The 
Italian Government began systematic ex- 
cavations in 1910 and a trip to Ostia 
should be included in all Roman ex- 
cursions. 
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Astronomical Gains Made Public at the Recent Boston Meeting of the American 
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T he continental expanse of the 
United States imposes troublesome 
conditions upon its scientific meet- 
ings. In a compact country like England 
or Holland frequent gatherings are easy, 
but over here the mere talk of traveling 
to the meeting place takes more time 
and much more money than men of 
science can often afford. The Royal So- 
ciety meets every week (except in vaca- 
tion times), the National Academy of 
Sciences twice a year. Hence our Amer- 
ican meetings have to be intensive when 
we do get together. The sessions are 
long, the programs crowded and only a 
skilled presiding officer can make time 
for the discussions which add so much 
to the meeting’s value. 

The great holiday meetings are worse 
than a three-ring circus ; there are often 
a dozen things g<Mng on at once. To be 
sure, no one would probably be greatly 
inconvenienced by simultaneous sessions 
of the Econometric Society, the Society 
of Parasitologists, the Association of 
Physics Teachers, and the section of 
Geology, but when the physicists them- 
selves have to hold their sessions in 
different places at the same time the 
congestion becomes serious. If, added 
to all this, the delegate must devote a 
deal of time to committee meetings (as 
fell to the writer’s lot a week ago) his 
impressions of the present state of ad- 
vancement of science must perforce be 
sketchy. Yet, from this whirl of memo- 
ries, supplemented by some recent pub- 
lications, some notable things emerge 
which may now be told. 

F irst comes a series of investigations 
of the dimensions of galaxies — our 
own and the distant ones which we call 
star clouds or nebulae. Plaskett and 
Pearce of the Dominion Astrophysical 
Observatory in Victoria report the com- 
pletion of their extensive work on the 
rotation of the galaxy. The theory of 
this is an old story now. If the whole 
Milky Way were rotating like a solid 
block, so that the period of revolution 
was the same at all distances from the 
center, we would have a hard job to 
find it out. Distances would be unaffect- 
ed, and likewise radial velocities; all 
the stars would circle slowly about the 


heavens without changing their relative 
positions (except for superimposed 
random motions) and this would not be 
easy to detect. But if the rotation is 
faster near the center (as for the plan- 
ets around the sun) there is more to 
observe. 

Suppose that the sun is one of a vast 
swarm of stars all moving in circular 
orbits. A star ahead of us in the same 
circle, or one behind us, will move at 
the same speed and not change its dis- 
tance. Stars nearer the center and mov- 
ing in smaller orbits will go faster. 
Those right between us and the center 
will be at their nearest, and their dis- 
tances will not change ; but those which 
arc ahead of this position will draw 
away from us and those behind it will 
approach us. On the other side of our 
track we will catch up with the stars 
ahead and run away from those behind. 
To use a nautical analogy, if we liken 
the sun to a ship, advancing along its 
orbit with the center to the right (star- 
board), the stars on our starboard bow 
will be receding, those on the port bow 
approaching, while on the port quarter 
we have recession again and on the star- 
board quarter approach. This effect, 
which goes through all its phases twice 
in the full circle, is characteristic. The 
mere motions of the sun itself among 
the other stars would cause all stars 
forward of the beam to approach and 
all abaft the beam to recede, producing 
a single period instead of a double. 

B oth effects are actually present. 

The second is shown equally by the 
nearer and remoter stars, but the first 
obviously increases with distance, since 
remoter stars differ more than near 
ones in their orbital speed. Random 
motions, different from star to star, are 
also present, so that it is no easy task 
to disentangle them all. Working on the 
stars of spectral class B, which are very 
hot and bright and can be seen a long 
way off, the Canadian observers find 
that the. rotational effect is prominent, 
especially for the stars which appear 
fainter to the eye, and hence on the 
average are more remote. 

By combining this effect with others 
which are observable in the proper 


motions, it is found that the center of 
rotation is in the direction of the con- 
stellation Sagittarius and at a distance 
of approximately 10,000 parsecs, or 

32,000 light-years. The center of the 
great system of globular clusters, lo- 
cated nearly 20 years ago by Sbapley, 
lies in the same direction and at about 
the same distance (modifying the older 
estimates a little to allow for weaken- 
ing of the light of these remote objects 
by the faint haziness which hangs in 
space near the galactic plain) . This “ob- 
scuration” intensifies into great, almost 
opaque clouds between us and the cen- 
ter, and doubtless hides the greater part 
of it from human eyes. 

r [ the opposite direction, in Auriga 
and Gemini, our view is little ob- 
scured, but the Milky Way is thin and 
poor because we are looking only to- 
ward the outer fringes of the great ir- 
regular disk-like mass of stars. Recent 
studies at Harvard, reported by Shap- 
ley, show that nevertheless we see things 
in this direction which are as remote as 

30,000 light-years. The full diameter of 
our system is therefore of the order of 

120,000 light-years. This much exceeds 
that of any other known star cloud or 
nebula, so that we are perhaps justified 
in calling it The Galaxy par excellence, 
till we learn more. 

The neighboring galaxies, however, 
are larger than we had supposed. The 
Andromeda nebula, for example, is 
much larger than had been believed. 
On ordinary photographs its extensions 
fade out within two degrees of the cen- 
ter. But Stebbins and Whitford, work- 
ing with a sensitive thermocouple at- 
tached to the Mount Wilson 100-inch 
reflector, have measured the brightness 
of the sky-background nearby (taking 
care to avoid visible stars). They find 
that, just outside what was previously 
supposed to be the edge of the nebula, 
the background, though apparently fea- 
tureless, is five or six times brighter 
than that of the sky at large. At greater 
distances it fades off gradually, but it 
drops to the normal value only at almost 
twice the previously adoptinl diameter. 

This result, obtained with the world’s 
greatest telescope, is confirmed by pho- 
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tographa taken at the new Harvard sta« 
tion at Oak Ridge, Massachusetts, with 
one of the smallest, 1^/^ inches in di- 
ameter and 6 inches in focal length — a 
high-grade camera. To reveal a faint 
stellar point requires a large aperture, 
but in photographing an extended area 
the ratio of the lens diameter to the 
focal length is important, as any press 
photographer who must work in dull 
weather knows. Even with so rapid a 
camera the outer extensions of the 
nebula are scarcely visible on the plate, 
probably because they lack detail. But 
measures of the opacity of the negative 
with the micFophotometer show again 
that a very faint and featureless glow 
extends far beyond the more conspicu- 
ous portions. 

The full diameter of the nebula is 
thus shown to be between six and seven 
degrees, which corresponds to about 
75,000 light-years. Though smaller than 
the Galaxy, it is of the same general 
size. No other known nebula or star 
cloud is as big. The Great Magellanic 
Cloud, 85,000 light-years away, extends 
obviously over a region some seven de- 
grees in diameter, but star clusters and 
variables of a type characteristic of a 
cloud reach out much farther, and show 
that the actual diameter of the system 
is 14 degrees, corresponding to 21,000 
light-years. This is nothing remarkable, 
as nebulae go. Measures made at Har- 
vard show that on the average the larg- 
est nebulae in 25 different nebular 
clusters are about 15,000 light-years in 
diameter. This refers, however, to the 
inner and brighter portions, and the 
tiny but powerful instrument just de- 
scribed shows that their extreme ex- 
tent is from 25,000 to 30,000 light-years. 
An average nebula, even excluding the 
faint extensions, would be 6000 light- 
years across, and their number is legion. 
A single plate, taken recently at Oak 
Ridge, shows 587 “new” nebulae. Hub- 
bell has just published a discussion of 
the number and distribution of nebulae, 
based on 1283 plates taken with the 
great reflectors. Though these cover 
scarcely more than 2 percent of the 
whole sky area observable at Mount 
Wilson, they showed 43,201 nebulae! 

N O nebulae at all (of the kind here 
considered) are found along the 
central line of the Milky Way, doubt- 
less because they are all hidden by 
obscuring matter within it or not far 
outside its limits. This obscured zone 
ranges from 10 degrees wide near Sirius 
to more than 40 degrees in the direc- 
tion of the galactic center, and is bor- 
dered by a region of partial obscura- 
tion 10 degrees or 15 degrees wide on 
each side. All told, it must conceal from 
us something like one third of the dis- 
tant nebulae. Allowing for this, and 
extending his calculations to the limit 
at which nebulae may be photographed 


with the lOO-iqph under the best con- 
ditions, Hubbell estimates the total num- 
ber of nebulae as 75,000,000. As the 
count is extended to fainter and fainter 
nebulae the numbers increase rapidly, 
showing that the nebulae are strewn 
in space up to 200,000,000 light-years 
distance as thickly as they are at smaller 
distances. What lies beyond we do not 
know — our deepest soundings show “no 
bottom.” Greater telescopes will push 
the search farther, but an obstacle 
arises in the much discussed red shift 
usually attributed to recession. This 
makes very distant nebulae appear red- 
der than they would otherwise be and 
hence harder to photograph. Hubbell 
concludes that this effect alone prevents 
us from detecting two thirds of the num- 
ber which could otherwise be photo- 
graphed with the 100-inch telescope. 
For a larger instrument the effect would 
be still more serious. 

ANOTHER set of communications 
delivered at the recent meeting 
dealt with variable stars. Pettit and 
Nicholson, again at Mount Wilson, re- 
port a long series of measures of their 
heat radiation with the thermocouple. 
If we could “see” heat as well as light — 
that is, if our eyes were equally sensi- 
tive t<» radiation of all wavelengths — 
some classes of variables would look to 
us about the same as now. One would 
naturally expect this of the eclipsing 
variables, since the same proportion of 
all rays must be cut off. Yet careful 
observations on Algol show that at the 
middle of eclipse 67 percent of the pho- 
tographic light is lost, but only 63 per- 
cent of the heat. The explanation is that 
the companion which eclipses most, 
though not all, of the disk of the prin- 
cipal star is considerably redder than 
Its primary, and gives out more heat in 
proportion to its light. Two bright 
Cepheid variables. Delta Cephei and Eta 
Aquilac, which have almost exactly the 
same range, show a considerably smaller 
range of total radiation (0'"..52) than 
of visible light (0™.77) or photographic 
brightness (1'”.12). ["* here refers to 
magnitudes.] This again is fairly ex- 
plicable, for it is known that their vari- 
ations are due mainly to changes in 
surface temperature— which themselves 
are determined by pulsatory oscillations 
in diameter. As the temperature falls 
(from about 5300 degrees to 4500 de- 
grees, in this case) the rates of radia- 
tion of heat and of visual and photo- 
graphic light should theoretically all 
diminish, but in increasing amounts. 
The observed changes are in close agree- 
ment. 

lit lower temperatures the bulk of the 
energy is radiated in the infra-red, 
leaving but a beggarly fraction in the 
visible region. Could we see heat, there- 
fore, the coolest stars would come up so 
much in brightness as to change the 


familiar aspect of the constellations. 
Betelgeuse, for example, would look as 
bright as Sirius, and Alpha Hercules, 
to actual eyes a not very conspicuous 
star of the third magnitude, would rival 
Canopus. The long-period variables 
would show still greater changes. Mira 
Ceti, which to the eye rises to tho fourth 
magnitude at maximum, to the ther- 
mocouple is as bright as Vega. At 
minimum it drops to the ninth magni- 
tude, visually, but only to the first in 
terms of total energy. That is, the star's 
light drops to 1 percent of its maximum 
value, the heat only to 36 percent. 

This extraordinary difference is due 
largely but not entirely to a change in 
temperature. The latter can be found 
with some accuracy by measuring what 
part of the radiation is transmitted by 
a water-cell, which stops the longer 
waves. The resulting temperatures 
range from 2500 to 1900 degrees. Such 
a change would reduce the visual bright- 
ness of a standard radiating surface to 
6 percent of its initial value. The dif- 
ference between this and the observed 
1 percent arises from absorption in the 
star’s atmosphere. This is full of the 
vapor of titanium oxide, which pro- 
duces enormous bands, especially in 
the green, yellow, and red. At maximum 
temperature this compound is partly 
decomposed and the atmosphere be- 
comes more transparent; though even 
then it cuts out three quarters of the 
light, while at minimum a star is en- 
closed in an almost opaque mantle. 
Substantially the same behavior h 
shown by the other long- period vari- 
ables which Pettit and Nicholson had 
studied. 

I N the infra-red this band absorption 
ceases and the observations give a 
much better idea of what the star is 
really doing. Even in the region acces- 
sible to photography on modern plates 
this disturbance is almost absent. From 
the Allegheny Observatory Dr. Hetzler 
reported on observations made with 
color filters giving a working wave- 
length of 9600 A, which give a range 
for long-period variables of the order 
of a magnitude and a half. These great 
stars are among the most remarkable 
objects in the heavens. Measured by 
their heat, instead of their light, they 
arc among the brightest objects known. 
Their diameters are enormous, far ex- 
ceeding that of the earth’s orbit, and 
they are in every respect super-giants. 
The cause of their variation is imper- 
fectly understood. It is probable that, 
like the Cepheids, they alternately con- 
tract and expand, and chat this causes 
the temperature changes; but the de- 
tails, both of this and of the remarkable 
spectral changes, must await further 
study before we understand them fully. 
— Princeton University Observatory^ 
January 5, 1934. 



In the Region of Billions of Cycles 


By F. ZWICKY 

Attociftte Profettor of Physici at the 
California Inatitute of Technology. Paaadena 


B y international agreement radio 
waves of less than ten meters wave- 
length are called ultra-short waves. 
These waves have recently come to the 
attention of the public because of the 
use by Marconi of 50 centimeter waves, 
and l^cause of the establishment of a 
two-way wireless telephone connection 
between France and England on 18- 
centimeter waves. 

Ever since the time of Newton and 
Huyghens the vast variety of electro- 
magnetic waves has been a subject of 
intense interest to scientists. These 
waves constitute the so-called electro- 
magnetic spectrum, which comprises 
in the sequence of decreasing wave- 
lengths the ordinary and ultra-short 
radio waves, the infra-red, visible and 
ultra-violet light, the soft and the hard 
X rays, the gamma rays of radioactive 
substances and. last but 
not least, the cosmic 
rays as far as they are 
not swift particles of 
matter, such as electrons, 
protons, and so on. 

Most of these waves 
have been thoroughly in- 
vestigated with regard to 
their origin and their ef- 
fects on all kinds of dead 
and living matter. Never- 
theless, scientific re- 
search is still actively go- 
ing on in all the different 
parts of the electromagnetic 
spectrum, covering wave- 
lengths from many kilome- 
ters down to less than a tril- 
lionth of a centimeter. 

Two relatively obscure re- 
gions in the electromagnetic 
spectrum especially appeal to 
the fancy of modern scien- 
tists. In the first place there 
are the cosmic, rays, whose 
mode of creation is oif^, pf the darkest 
mysteries of modern Science. These 
waves are of the unimaginable length 
of about a trillionth of a centimeter, 
corresponding to electromagnetic oscil- 
lations of more than a thousand billion 
billion cycles per second. 

The general interest in cosmic rays 
has somewhat overshadowed the sur- 
prising advances which have recently 
lieen made in the second more modest 
dark region of the electromagnetic spec- 
trum, the region of ultra-short radio 
waves. Ultra-short radio waves possess 


wavelengths from 10 meters down to 
about one millimeter. The scientific 
“age'* of the shortest ones among them 
is now just six years, whereas the dis- 
covery of the cosmic rays by Gockel, 
Hess and Kohlhorster already dates 20 
years back. 

Ultra-short waves were produced first 
by means of oscillating electric sparks, 
and after that by means of vacuum 
lubes. The waves obtained from the elec- 
tric spark are so badly damped that 
they never can be made monochromatic ; 
that is, they are a mixture of various 
wavelengths. For this reason their sci- 
entific and technical applicability is ex- 
tremely limited. It was therefore a tre- 
mendous advance when Professor Bark- 
hausen in Berlin, in 1920, discovered 
that the tiny electrons in suitably built 
vacuum tubes can be induced to run 


Upptr left: Profemor Poupenko 
with a special tube. Above, Figure 
2: Hii circuit for the generation of 
otcilladens with frequenciet up to 
several billions of cycles 

periodically back and forth between a 
hot filament F and a cold plate P (Fig- 
ure 1 ) at the tremendous pace of about 
one billion cycles per second. During this 
mad dance they induce undamped oscil- 
lations in circuits which are connected 
to the tube and which are properly 
tuned. The frequency of these oscilla- 
tions in the tube naturally increases as 


the electrons are sped up in their course 
by application to Uie grid G of a higher 
positive voltage. The frequency also in- 
creases as the dimensions of the tube 
are made smaller and the electrons have 
to run less and less far. Unfortunately, 
these two ways of boosting the fre- 
quency soon mutually exclude each 
other. Indeed, on increasing the voltage 
and at the same time decreasing the di- 
mensions of the tube a point is soon 
reached when the materials which make 
up the tube are not able to withstand 
the resulting high electric fields, so that 
breakdown takes place. For these rea- 
sons physicists quickly realized that 
with Barkhausen's method it was not 
possible to produce wavelengths shorter 
than about 30 centimeters. 

T hus, in spite of the incredibly small 
inertial mass of the electrons, this 
mass still is not small enough to permit 
physicists to chase the electrons hack 
and forth more than about one billion 
cycles per second. For some years, little 
hope was maintained of ever bridging 
the spectral gap between the shortest 
Barkhausen waves of 30 centimeters 
and the longest infra-red heat waves of 
about 0.5 millimeters wavelength. But 
physicists kept on trying, and in 1927 
Prof. C. Potapenko of the Moscow Min- 
ing Academy, working at that time at 
the University of Berlin, succeeded in 
filling the last spectral gap by an ex- 
ceedingly ingenious and simple trick. 
Professor Potapenko’s idea is essen- 
tially this: Suppose that you 
are rocking a child in a 
swing, the natural frequency 
of which is such that it 
swings back and forth just 
once in exactly three seconds. 
The excursions of the swing 
will be the greatest if you 
push the child forward ex- 
actly every third second. 
However, you may find it loo 
tiring to push so often. You 
therefore decide to push the 
child exactly once in nine seconds, and 
the results will still be quite gratifying. 
Nevertheless you will find that in the 
course of the two oscillations during 
which you are idle the excursions of the 
swing considerably diminish because of 
the frictional damping of the swing. To 
remedy this you may call in two more 
men who also push the chifd exactly 
every ninth second, but always three or 
six seconds after you. By this teamwork 
you will produce the same result as if 
you yourself had pu^ied the child eyery 
three seconds. 
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Applied to the oscillating electrons 
(pushing men) this means that we must 
divide them into groups which alternate- 
ly replenish the oscillations o! the cir- 
cuits connected to the tube, just as our 
three men alternately replenished the 
energy of the swing. If, for instance, the 
electrons execute exactly one billion 
oscillations per second, which in a Bark- 
hausen tube is the maximum frequency 
obtainable, we may tune the circuit 
(swing) which is connected to the tube 
to a characteristic frequency of exactly 
three billion oscillations per second. By 
proper tuning we can succeed in divid- 
ing our electrons into three groups, each 
of which will reinforce the oscillations 
in our circuit exactly every third oscil- 
lation. As the three electron groups 
work out of phase by exactly one or two 
periods of the outside circuit, the high- 
frequency oscillation in this circuit will 
be undamped and will emit monochro- 
matic electromagnetic waves of three bil- 
lion cycles frequency; that is, of 10 
centimeters wavelength, in spite of the 
fact that the frequency of the electron 
oscillations will be equal to one billion 
cycles only, which corresponds to 30 
centimeters wavelength. In this way it is 
possible to multiply the frequency of 
electron oscillations as many as 35 times. 

By this ingenious method of Professor 
Potapenko’s (see Figure 2) it is possible 
to obtain ultra-short waves as short as 
about three centimeters by application 
of a grid voltage of only 100 volts. The 
oscillations are undamped and therefore 
produce very nearly monochromatic 
ultra-short waves. In fact, it is possible 


to hold the wavelength constant within 
one part in a million. 

Among the many technical applica- 
tions of high frequency oscillations and 
ultra-short waves, their use in radio 
transmission is the best known. Ultra- 
short waves are particularly well adapt- 
ed for this purpose, because they can be 
focused and transmitted in the form of 
narrow beams of less than one square 
meter cross-section. Such a concentra- 
tion of energy has two great advantages. 
In the first place no energy is wasted, 
inasmuch as it all arrives at the place of 
destination. Ultra-short waves are there- 
fore very economical, in contradistinc- 
tion to long waves, an overwhelming 
part of whose energy is wasted in space 
without ever being received. For ex- 
ample, by the use of waves of about 18 
centimeters wavelength a radio tele- 
phone connection between France and 
England has been established with an 
energy output of only a small fraction 
of a watt. 

S CIENTIFICALLY, ultra-short waves 
are used for the determination of 
many important properties of various 
kindtt of matter. Every part of the elec- 
tromagnetic spectrum can be used as a 
key to interpret the secrets of the struc- 
ture of matter, and will reveal these' 
secrets in its own characteristic manner. 
For example, from the emission, absorp- 
tion, and scattering of gamma rays by 
a given substance much information can 
be deduced with respect to the constitu- 
tion of the so-called atomic nuclei of 
this substance — or, in other words, the 


very heart of the atoms. Absorption and 
emission spectra in the regions of X 
rays, ultra-violet, ant) visible light have 
revealed to physicists the exact consti- 
tution of the atoms and molecules of 
all the most important substances. Fi- 
nally the association or clustering of 
molecules — the constitution of ionic and 
neutral solutions, and so on — can effec- 
tively be studied with the help of ultra- 
short waves. 

Recently, with the help of ultra-short 
waves, important results have been ob- 
tained with regard to what physicists 
call the problem of the solid state of 
matter. A very promising start in this 
direction has been made by Professor 
Potapenko and Dr. Sanger, working to- 
gether at the California Institute of 
Technology. These investigations have 
thrown new light especially on the con- 
stitution of ferromagnetic substances, 
such as iron, nickel and cobalt, and new 
possibilities have been revealed for the 
use of these substances in the electrical 
industry. 

While it is not possible hero to give 
any more details about these fascinating 
researches, and while readers of this 
article who wish to obtain more infor- 
mation must be referred to the original 
publications in scientific journals,' it 
should be borne in mind that ultra-short 
waves are destined to become a univer- 
sal tool in the hands of scientists and 
engineers. 

iR. Singer, Frequency Dependence of Super- 
conductivity and Perromagnetiem. Phyttcal 
Review 44, p 302. 1933 F. Zwicky, The Prob- 
lem of the Solid State of Matter, Mechunical 
Enginaenag, July. 1933. 












MARCH • 1934 


SCIENTIFIC AMERICAN 


141 




mm m im mm. 


SCAU 


qbihjqu^ 





Iff I fjfftflf nr ^ nftflg ' 








ja m.^xs ■w' 


Comparuon by length 
of tome of the most fa- 
tnoufl of the world’e bridgef, the 
dittance being meatured from the 
left end of the actual span in 
each case. It will be not^ that 
the double span of this bridge sur- 
passes all the others in actual length 


The total paint item will be con- 
siderably greater than 200,000 gallons 
as the bridge will be constantly in the 
process of being painted, and the quan- 
tity set forth is the original amount 
required. 

The bridge is designed for a volume 
of traffic far beyond the estimated re- 
quirements of 1975. The upper deck has 
a traffic capacity of 24,000,000 automo- 
biles a year and the lower deck has a 
truck capacity of 6,000,000, giving the 
entire bridge a total vehicular capacity 
of 30,000,000 per year. 

The interurban tracks have capacity 
for moving 50,000,000 train passengers 
per year. The upper deck is designed 
to carry a continuous congested load of 
12 y 2 -ton vehicles, with occasional maxi- 
mum of 15-ton vehicles. The lower deck 
is designed for a maximum of 40-ton 
vehicles and 70-ton interurban cars. 


deck and three lanes of trucks and two 
interurban cars on the lower deck. This 
tunnel will be lined with bright sur- 
faced steel and will be the largest bore 
tunnel in the world. 

The East Bay Crossing, between 
Yerba Buena Island and Oakland, will 
consist of one cantilever span 1400 feel 
long, five simple spans each more than 
500 feet in length, and a mole supported 
by concrete and wood piles. This bridge 
will parallel, slightly to the north, the 
Key Route Mole, and will continue 
double deck to the toll 
plaza near the Oakland 
shore, where the bridge 
approach widens out to 
prevent congestion. 

The clearance of the 
East Bay Crossing will 
be 185 feet above high 
water. 

The steel required for 
the bridge will consti- 
tute approximately 6.7 
percent of the estimated 
output of the United 
States last year. 

The lumber will be 
equivalent to the quan- 
tity of lumber which 
would be required to 
build 3000 five-room 
homes, or the number of 
dwellings in a town of 
15,000 population. 



T he bridge will employ an average 
of 6500 men on location during its 
construction and will cause the em- 
ployment of 5000 additional men in 
factories manufacturing materials for 
the bridge. At the outset of construction 
approximately 400 men were employed 
m actually building the bridge. This 
number will rise to a peak of approxi- 
mately 12,300 men, and then decline 
gradually as the bridge approaches 
completion, giving an average of 6500 
emplo)ed during construction. 

The following figures cover progress 
of work on the Bay Bridge up to De- 
cember 15, 1933: Employment on loca- 
tion work now totals 2100 men, with an 
additional 1200 men at work in steel 
mills. Bridge Builders, Inc., contractors 
for bridge foundations, are well along 
on the dredging on Pier E-5, 1000 feet 
west of the Key Route Mole, on the Oak- 
land side. The cutting edge of the cais- 
son is resting in the material at the 
bottom of the Bay and has only a few 
feet to go to its final anchorage. 

Additional lifts of 20 feet have been 
placed on caisson at Pier E-4, 1500 
feet west of the Mole, and the caisson 
cutting, edge has been landed success- 
fully 80 feet below the water surface 
and 40 feet into mud. The pouring of 
concrete has been going on rapidly and 
is now approximately 20 feet above the 
low water mark. 


^ ^ - 


Construction on Piers E-19, E-20, 
and E-22, all located on the Oakland 
side, is proceeding ahead of schedule, 
with excavating complete and piling 
being driven at location E-22. These 
piers extend to a depth of 45 feet. 

On Yerba Buena Island more than 
80,000 cubic feet of earth has been re- 
moved and barged to a dumping ground 
in deep water. The San Francisco side 
approach to the island begins to take 
definite shape. Through the tops of the 
hills on the island a tunnel is to be 
driven to maintain bridge levels. 

The huge apartment-like structure 
officially known as Pier 6, and 1110 
feet west of Yerba Buena Island, or on 
the San Francisco side, has risen to a 
height of 95 feet from its caisson cut- 
ting edge under water to its present 
top. Necessary steel bracing, steel cyl- 
inders, timber coffer-dam, and so on, 
bring it up to 100 feel. 

C oncrete to the total of 10,000 

cubic yards has been poured into 
this caisson to a height of 50 feet. Three 
more lifts, each 20 feet high, will be 
added before the caisson rests on the 
bottom of the Bay. 

On the San Francisco Bay side at 
Pier 2, the concrete foundations have 
been completed. On these foundations 
will rest the enormous steel towers 
holding the bridge structure proper. 

Caissons for Piers 3, 4, and 5, are 
ahead of production schedule at the 
Moore Dry Docks in Oakland. These 
are all for West Bay foundations. 

Steel piling for Pier 1 on the east 
line of Spear Street in San Francisco 
is under construction by the Healy- 
Tibbetts Construction Company. 

Approximately 18,000 cubic yards of 
concrete has been poured in the Rincon 
Hill anchorage on the San Francisco 
side, from which suspension bridge sup- 
porting cables will be anchored. 

At Pier E-5, near the Key Route 
Mole, on the Oakland side, the con- 
tractors have placed approximately 12,- 
000 cubic yards of concrete. The cut- 
ting edge of this caisson is now 113 
feet below the surface of the water; the 
caisson stands 22 feet above the water 
line, or a total of 135 feet in height. 

The San Francisco-Oakland Bay 
Bridge is being built under the Califor- 
nia Toll Bridge Authority of which 
Governor James Rolph, Jr., is Chair- 
man. Construction is supervised by the 
San Francisco-Oakland Bay Bridge Di- 
vision of the Department of Public 
Works, of which Earl Lee Ke% ia. Di- 
rector. C, H. Purcell, State Itighway 
Engineer, is Chief Engineer hi charge 
of the bridge. 






Sundials and Their Construction— II 

Determining a Meridian Line and the Declination of a Plane. 

Construction of the South Vertical Type of Dial 


r is just us necessary to place a dial 
properly as it is to be meticulous 
in laying out the hour lines, for if 
care is not taken in placing the dial, 
regardless of the care taken in inscrib- 
ing the lines, it will be of little use. 
The 12 o’clock line on a sundial al- 


ways lies in the plane of the meridian*. 
Therefore the meridian line of the jdace 



Figure 1 


must be determined in one way or an- 
other. In the case of certain dials, such 
as veitical declining dials, the meridian 
line must be determined befoie 
the hour lines cun be con- p 
sinicled. 

The easiest way to set a dial is, 
first, to mark the meridian line on 
the top of its pedestal, or whatever the 
surface iistd to accommodate the dial, 
then produce the 12 o’clock line both 
ways to the edge of the dial plate and 

♦For definitions of “meridian” and other tech' 
meal terms used in this article, see P«Kc 8^. 
February. 1934, Scientific American — Editor 
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make faint marks at either extremity. 
Now place the dial on its pedestal so 
that the two marks made on the edge 
of the dial coincide with the meridian 
previously marked on the pedestal. 
After the dial has been leveled or 
plumbed carefully it will be in the posi- 
tion for which it was constructed. 

It IS much easier to work in daylight 
than at night; theiefore the following 
methods of finding the meridian have 
been selected because they depend upon 
the sun. 

In Figure 1, the squaie OPQR repre- 
sents a carefully leveled board. At any 
convenient place on the board mark tlu‘ 
point C. With C as a center, describe 
several concentric circles. At C erect 
a pm perpendicular to the board, and 
long enough to cast a shadow on the 
circles. Some time during the morning 
the shadow cast by the top of the pin 
will touch one of these circles, as AB^ 


find the time at which the sun will be 
on the meridian at any given place and 
on any particular day. At that time the 
shadow cast by a plumb line on a flat 
level surface will show the true meridian 
line for that place. 

S PILL anothei method: Having pre- 
viously leveled or plumbed the dial, 
find the time at which the sun will be 
on the meridian, from the accompanying 
chart; and at that time orient the dial 
so that the lime shown by the dial will 
be exactly 12 o’clock. This method is 
not so accurate as those described 
above. 

Occasion may arise to place a dial 
on a surface that does not face the 
cardinal points of the compass. Before 
the hour lines for such a dial can be 
computed it is necessary to know at 
what angle the plane, upon which the 
dial is to be inscribed, declines from 


at E Mark this point carefully with a 



pencil. In the afternoon the shadow of 
the top of the pin will again touch the 
circle AB, at D, Mark this point care- 
fully as before. Draw the line ED and 
find its middle point at K. From C, 
through /C, draw the line CF . This will 
be the true meridian line for the place. 

Another convenient method, and one 
that consumes a minimum amount of 
time to accomplish, is by using the ac- 
companying chart, which shows the 
relation between apparent noon (at 
which time the sun is on the meridian 
every day! and mean time (the time 
shown by the clock). From the chart. 


I he meridian. 

The accuracy of the dial de- 
pends upon the care used in 
determining the angle of dec- 
lination. In Figure 2, AS rep- 
resents one side of a wall upon 
which it is desired to place a 
^ vertical dial. The board OPQR is 
piessed firmly against AB and lev- 
eled carefully By one of the foregoing 
methods draw the meridian line NS. 



Figure 4 
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Then draw the line parallel to AB^ 
cutting NS at D, From D draw the line 
DC, perpendicular to EfT, The angle 
CDS is the declination of the plane 
upon which the dial is to l>e placed, 
and CDS is also the declination of the 
dial. In the diagram, the wall faces the 
south and declines east. The declining 
dial will be described in a future article. 

The plane of the direct south vertical 
dial is perpendicular to the plane of 
the horizon, and faces due south. Figure 
.3 shows the construction of the hour 
lines for latitude 35''. 

The style points to the celestial pole. 

The substile is the 12 o’clock line 
and lies in the plane of the meridian. 

The height of the style is equal to the 
complement of the latitude, which in 
this case is .SS'* (90°-35'' SS''). 



Draw the horizontal line FA (this 
will be the 6 o’clock line). 

At A draw AC perpendicular to FA 
(this will be the 12 o’clock line). 

Draw AD so that the angle CAD is 
equal to the height of the style, or 55®. 

From B, on AC, draw BE perpen- 
dicular to AD, 

Make BC equal to BE; then make 
AF equal to AC, 

Draw the line FC, Through B draw 
a line parallel to FA, cutting FC at L, 
Through L draw the line LK parallel 
to AC. 

With radius BC and centers at C and 
F, describe the arcs TV and PQ. Divide 
these arcs into equal parts of 15“ each. 
Draw lines from F and C through the 
points thus found, until they cut the 
lines LK and LB, respectively. 

Draw lines from A through the points 
found on LK and LB. Also draw a line 
from A through the point L. These lines 
will be those required for the morning 
hours. 

To obtain the afternoon hour lines, 
extend the line FA to 0, making AG 
equal to AC. Draw CG and continue the 
(onstriiction as shown above. 

Figure 4 shows the hour lines trans- 
ferred to the dial plate, and the way 
in which they should be numbered. 

Figure 5 shows the position of the 
dial when in use. 

The sun will not shine upon this dial 
befoie 6 in the morning nor after 6 at 



Vertical type of dial on side wall 
of dormitory, Mt. Holyoke College 


night; therefore it is necessary to show 
only the hours between 6 A.M. and 6 
r.M. 

This dial must be placed in a per- 
fectly vertical position, so that the 12 
o’clock line will lie in the plane of the 
meridian, and the plane of the dial will 
face due south, or in the plane of the 
prime vertical. 

• 

The next artide will describe the 
construction of the north, east, and 
west vertical dials, and the polar dial 
There will be at least thiee more arti- 
vies, dealing with declining dials, the 
materials of ( onstrurtion and so on. 




Drawing)! and ptM)tograph by thv authors 


This chart thowt, at a glance, the time when the tun will be on 
the standard meridian (at the left), and the equation of time 
(at the right), for any day in the year. A correction will have 
to be made for the observer’s meridian, if his meridian is 
east or west of the standard meridian for the time zone in 
which he is stationed. This correction amounts to four minutes 
for each degree of longitude east or west of the sundard merid- 
ian. If the observer’s meridian is east of the standard meridian, 
the correction must be subtracted from the time shown on the 
chart; if west, the correction must be added. Example: Find 
the time the sun will be on the meridian at Boston, Mass., on 


March 20. According to the chart the sun will cross the 75th 
meridian at 12h 7.5m P.M. E.S.T. The longitude of Boston is 
71.07 degrees. The difference between Boston and the standard 
meridian (75th) is 3.93 degrees. Applying the correction of 
four minutes for each degree of difference, 15.7 minutes must 
be subtracted from the time obtained from the chart, since 
Boston is east of the standard meridian. Therefore the sun 
would be on the meridian at Boston, March 20, at llh 51.8m 
A.M. E.S.T. Note that the equation of time is equal to the 
mean time minus the apparent time. This chart is applicable 
to the standard meridians (see upper right hand comer) 
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Perfect Exposures 

C ORRKCT exposun* is one of the vital 
problems of pood pbolopraphy. So 
many factors enter into piopei exposiin* 
that evi*n lliohe of lonp expirieme, who 
pride themselves on then putiire n'siilts 
freely admit their inability consistimtly to 
jiidpe phoiopraphie lipht under all rondi 
turns. Now seasoned phofopraphers no 
lonper rely on their peisonal iiidpment of 
light values, but are able to devote all of 
tlieir attention to composition. They <leter 
mine exposures the modern and positive 
wa> with a Weston Kxposiire Meter 
The untiling ‘*ele<*tii< eye” in the ex 
posiin' meter never guesses. It properly 
gages the photogruphu light ugardhss of 
whether exposures are madi* in sunlight or 
deep shade, in various (biiu's, oi in moiin- 



A photo-cell exposure meter 


tainoiis country. Ihiis film wastage is elini’ 
mated and disappointment over the loss 
prized pictures is a thing of the past. 

Miniature camera owners will firul this 
exposure meter an invaliiuble aid in obtain- 
ing uniformly high-graile negatives — nega- 
tives that will be worthy of enlargement ex- 
pense. For the motion picture enthusiast 
an exposure meter is indispensable. It not 
only eliminates film spoilage, but assures 
a uniformity of film that brings complete 
satisfaction when projected on the screen 

New Treatment of Rutliiim 
Poisoning 

F IjTTRE sufferers fn»m radium poisoning 
may have hope for recovery by a niethocl 
now being developed by Robley D. F’vans, 
physicist of the llniv»*rsity of California 
and Dr. R. Ware of the Los Angeles (ien- 
eral Hospital. 

These investigators are now trying it out 
on the few survivors of the unfortunate 
luminous dial paint workers of 10 or more 
years ago, and so far the results are prom- 
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ising Sime radium workers in mines and 
in laboratories will always he exposed to 
the dangers of this dread form of poisoning, 
development of a siieressful method of 
inntment is much needed. 

The m< thod follows the work of Dr. J. (* 
Aiih, Prof E B. Fliiin, and Dr. S. M. Seid- 
lin and depends on the fact that calcium 
and rniliiim are very similar in chemu al 
pmperties. 'Phe caleiiiin absorheil by the 
body goes mainly into the bony sinirtiire 
and therefoie the radium also udumuldles 
there. Since the hones are comparatively 
permanent in conipo.sition the radium re- 
mains 111 place, giving off radiations wlin h 
wreak destrmtion on the blood-prodm ing 
eenters as well as on the siirtoiinding hone 
sti net lire. 

Now an excess of parathyroid gland hor- 
mone will disturb the normal ralriuni 
metabolism, causing the system to lose an 
( xcess of ralciiim Consequently it ought to 
<*|ect rarhiim too. Of course*, after this di*- 


pletion of the calcium has gone far enough 
the diet must be made rich in calcium to 
give the hones a chance to regain their 
proper strength. 

Essentially the process is a rinsing out of 
the radiiirn-contaminated caleiiim and a siih- 
stitiition of fresh pure calciiiiri It is a dras- 
tic treatment. 

To dale it has speeded up the rale of 
elimination of radium to ihiee times the 
normal late. 'Phi-, is not yot enough to save 
the life of u vKlim, hut information gained 
in these experiments has made possible a 
modified treatment whuh it is hoped may 
at least lengthen the remaining life span 
for those victims who have had radium 
poisoning foi a decaile or more St tfnt e 
ServK V 

Milk 

C OMING genet at lolls of hahies may he 
spared stomarh aches and their parents 
spared dreary hours of floor-walking, if the 
discoveries of Lyman, Browne, and Otting, 
reported in Industrial and Engineering 
( heniistry^ hear fruit. These three chemists 
conceived the idea of putting cows* milk 
through a regular water-softening plant, 
such as many factories use to prevent scale 
from forming in boiler tubes. They found 
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Knefler McGinnis characterized the flight of six Navy planes from San Fran- 
cisco to Honolulu, January 11, 1934. Without mishap the planes flew along 
the course, shown on the map above, which was patrolled by the naval vessels 
noted. The total time of the flight was 24 hours and 56 minutes for a distance 
of 2400 miles. The aviators encountered fog, but maintained their schedule 


that this softening process made cows* milk 
very much easier on baby’s stomach, be- 
cause It removed some of the calcium natu- 
rally present and thus resulted in the 
formation of a soft, flaky curd in baby’s 
stomach instead of the hard, dense curd 
which often eaubCH baby’s discomfort 
It was found that an ordinary /eoliie 
water-softener would remove about 20 per 
cent of the calcium present in milk, pio- 
vided the milk was slightly acidifu'd before 
processing. Milk thus modified curdles in 
the stomach in small, flocculent granules 
which digest rapidly. The sponsors of this 
process state that the appearanci* and taste 
of the milk are not appreciably alteied 
by the zeolite treatment A K H 


Amerieun Grub Now KillH Snakes 

C ACTOBLASTIS cacloriim, the little 
imported American grub that has re 
claimed more than 3,000,000 acres of 
prickly-pear-infested land in noitheastern 
Australia by the simple ptoc»*sv, of lating 
down the pear ami killing the roots, is 
winning additional fame m some districts 
as the slayer of the (Queensland adder. 

The adder, regarding the grub as a pest, 
eats It and dies from its meal. It is pa'.smg 
with the pear at a surprising rati' 

One explanation is that the adilei’s mo- 
tive for eating the ( actidilastis is not 
hunger, but re\enge. The destruction of the 
prukly pear cactus is robbing the snake 
of his shelter, and he regards the grub as 
nothing less than a home wrecker. The loss 
of his shelter has probably made the adder 
an open mark to emus and other birds 
which prey on his >oung and on the eggs. 

Fruit Ice CreaniH Itnprovc^d 

T he familiar (hunk of ue that almost 
always marks each bit of strawbeiry or 
peach or whatever it may be that is used 
in fruit ice creams will be a thing of the 
past when a new method id handling the 
fruit used in frozen desserts is generally 
adopted by ice cream manufacturers. The 


process, developed by dairy spp( lalisls at 
the Stale Experiment Station at Geneva, 
New York, involves the freezing of the 
flint in a syrup at a very low temperature, 
followed by soaking for a short period in 
the syiup after thawing before incorporation 
HI the ice cicam mix. Fruit treated in this 
way does not freeze any balder than the 
ice Cl earn itself, as tlie freezing point is 
lowered by tin* sugai which penetrates into 
the fruit. 

The Expeiimenl btation has just issued 
a hiilleliii describing the process and re- 
porting on tests of the new method in the 
Station dairy laboratory. It is entitled, 
‘’Frozen Fruits for Ice Cn^am” and has be(*n 
prepared by Pnd J. C. Ilening and Dr. 
A, C. Dahlberg. In addition to the experi- 


mental work, the hulletin givc's directions 
for making fruit loc creams on a commer- 
cial scale. 

Artificial Marble 

I MITATION niaihle is now being manu- 
factured by a patented process described 
in A’eics. An exact likeness to a 

real marble slab is first obtained on a pho- 
tographic film by the use of color lillcrs. 
The design is then transferred to a trans- 
parent cellulose tilastic (ompouiul in sheet 
foim 'Phis, in turn, is colored to give 
opaque and translucent (‘fleets as desired, 
and finally laminated between two pieces 
(d glass. 

The resulting product looks exactly like 
the original marble hut has the advantage 
of greater diiruhility, is more easily cleaned 
and can he perfectly “hooked” or malehed 
in graining, ordinarily a long and expensive 
process where quarried marble is used. 

—A. E. H. 

Setting the Clock Back to 
Tomorrow 

E NORM(QliS disks, spinning at high 
speed in an almost perfect vacuum. 
Will replace the familiar generators and 
motors (d modem electrical plants. Thus 
Dr. R. J. Van dc Gruafl, brilliant young 
physicist of the Massachus(‘tts Institute of 
Technology, prophesied before the recent 
meeting of the British Association for the 
Advancement of .Science at Leicester, 
England. 

Th(’se disks would be great electro-static 
machines, producing direct curieiU el(*c- 
trieity at tremendously high voltage. The 
vacuum would be necessary in order to pre- 
vent the production of tremendous sparks 
that might wreck the whole machine and 
would in any case prevent the electricity 
from being led out on wires to be usefully 
employed. Dr. Van de Graafl believes that 
vacua sufiiciently high to insulate the ma- 
chines against such electrical breakdown 











mpup 





Bci«nc« Service photoirraph 

A typical formation of froit ''feathers,” more common on Mt. Washington 
'than anywhere else in the country, is shown in the above photograph. These 
"feathers” built out three feet in 12 hours at 10 degrees above zero. Strangely, 
the formation "grows” into the wind, the wind blowing left to right in photo 
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con be produced, even in the large hou8- 
jng8 that would be required for the indus- 
trial production of current by electro-static 
machines. He exhibited designs for mucIi 
machinery. 

If Dr. Van de Grauff’s prophecy is real 
ized, It will be, in a sense, progress made 
by setting the clock buck For the electrical 
machines that weie used by the 18th Cen- 



One of the Madaraa rotors, showing 
corrugated shell and cap at the top 


tury school of **nutural philosophers” of 
which our own Dr. Benjamin Franklin was 
u brilliant member, were all of the electro- 
static type. They generaletl electricity by 
friction on large disks. Instruments of the 
same kind arc still used for special pur- 
poses in laboratories. 

The trouble with such machines has al- 
ways been that the air was not a sufficient 
insulator to prevent sparks, after a certain 
potential had been built up. For this rea- 
son the development of the electric age 
had to await the discovery that electricity 
could be generated in another way, by 
moving a c'onductor in the field of a magnet. 
All our prc'sent gcii<*rators are elaborate 
arrangements of magnets, past which sys- 
tems of wire coils are rapidly moved, with 
arrangeineiilH for capturing and leading off 
the current thus produced. They are the 
best we have; but their working t‘fficiencv 
IS admittedly not as high as could be at- 
tained, at least in theory, by properly ar- 
ranged and insulated electro-static ma- 
chines. Dr. Van dc Graaff believes that such 
theoretically possible machines can actually 
be built. (See also article on page 132.-- 
Ed ) 

Dr. Van de Graaff has attracted much 
attention among physicists by the simple 
but tremendously impressive elei’tro-static 
machines he has already built, first at 
Princeton and latterly at the Massachusetts 
Institute of Technology These liave pro- 
duced “artificial lightning” measured in 
hundreds of thousands of volts, used in 
atom-smashing experiments . — Science Svr^ 
vice. 

Filn^r Pan Improveg Pies 

P aper pie plates are no novelty, but 
heretofore they have been used only 
after the pie is baked Nothing had been 
found to lake the place in the oven of the 


old-fashioned tin pie-pan until a treated 
fiber board pan made its appearance re- 
cently. The fiber board is impregnated with 
titanium oxide, making it resistant to oven 
temperatures. This new style pie-pan is 
finding a ready sale to bakers of pies who 
cun put their wares through their ovens in 
these fiber pans which, it is claimed, help 
produce as dry and flaky a crust on the 
bottom as on the top of the pie. — A. E. fi 


Madaras Rotor Power Plant 

I NTERESTING experiments have recently 
been made at Burlington, New Jersey, 
on one unit of a rotor power plant, the 
ingenious invention of Julius D. Madaras. 

The rotor power plant, as shown in the 
artist's diagram, is to consist of a number 
of large cylinders — each 90 feet high and 
22 feet in diameter. These units, when 
turned about on their own axes in a wind, 
generate a large lateral force by what is 
known as the Magnus Effect. This force is 
many limes greater on the spinning cylinder 
than on the same cylinder at rest in a 
wind. Each spinning cylinder is mounted 
on a car or truck which travels on a cir- 
cular track. By properly adjusting the rev- 
oliilioiis of the cylinder to the speed of 
the wind, a great tractive effort will be 
exerted, driving the whole system round 
and round the track, with appropriate 
reversal of the cylinder in rotation when 
changing its direction of travel relative to 
the wind. F.ach car will carry a large elec- 
tric generator geared to the wheels. As the 
wind pushes against the spinning cylinder 
and moves the car along the track, the 
wheels will drive the generator and de- 
velop electric power, just as a motor on a 



An artist’s drawing of the set-up 
of a Madaras rotor power plant 


street ear running dowii-hill acts as a gen- 
erator and h’cds electric power into the 
line. 

On a track one half mile in diameter, 
10 rotors would he required and 50,000 
kilowatts would he available in electric 
energy. It is claimed by the inventor, and 
his calculations have been checked up 
by public utility experts, that the cost of 
power will average far less than the average 
cost with either a steam or a hydro-electric 
plant. 

Of course, a great many mt'chanical and 
electric problems remain to be solved, hut 
the project is one of importance. 

One of our photographs shows a rotor 
as it is set up at Burlington, New Jersey, 
with corrugated outer shell, and the top 
capped. Another shows the huge internal 
tower on which the outer shell rotates with 
a minimum of friction. The outer shell is 
driven by a large steel shaft, running from 
the very bottom of the structure. While the 
shell is of corrugated dural, the internal 


structure of the tube is of welded steel. 

Coefficients of pressure on the tower have 
been obtained by coordinating the indica- 
tions of four tlirust dynamometers at the 
base of the rotor with the readings of a 
number of anemometers placed on towers 
at strategic points. 

The next step will be the construction 
of a complete rotor plant somewhere where 
the wind is steady and appreciable in 
magnitude. These experiments are being 
very carefully watched by aerodynamicists 
and electric power executives and techni- 
( lans — A, K. 


Danger on the Ground 

C HARLES DOLLFUS, Curator of u 
French aeronautical museum, a bal- 
loonist and an expert on lightcr-than-air 
craft, has flown thousands of miles in 
airships and crossed the Atlantic on the 
Graf /rppclin in its trip to the Chicago 
Century of Progress. Arrived at Chicago, 
he look a ride in a new three-wheeled 
**lreamlined car, which turned over in a had 
accident. M. Dollfiis has only recently 
emerged from the hospital. Joining in the 
discussion of the papers (reviewed in 
the following paragraphs) by Dr. Arnstein 
and Commander Fulton, he pointed out 
that engineers were loo prone to think 
mechanical equipment alone could ensure 
safety in transportation. In the case of 
airship navigation, M. Dollfiis stressed the 
immense importance of personnel. Thus, 
on the Graf Zeppelin^ each man takes only 
a four hour shift, and there are three 
men to every man really required. It is 
true that this superabundance of crew 
means Ions of payload, hut what a record 
ibis system of plenty of hands and gen- 
erous relief for men on duty has earned for 
Dr. Eckeiier in the Gnif Zeppelin!- A K 


Airship Progress 

T he American Society of Mechanical 
Engineers recently had the privilege 
of hearing two ciniiicnl airship men lec- 
ture to its members: Commander Garland 
Fulton, of the Bureau of Aeronautics, 
Navy Department, and Dr. Karl Arnstein, 
Cliief Engineer of the Goodycar-Zeppelin 
Corporation. Their authoritative and iip- 



TIm wtld«d fCcd tower on which 
rests the outer shell of a rotor unit 
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to-date papers were so closely allied that 
our readers may prefer a joint review. 

The most important improvements in 
performance of future airships will come 
through developments in the power plants. 
Since in an airship thrust must be not 
only reversible, but also applicable in an 
upward direction (for complete dexibihty 
in maneuvering, particularly near the 
ground) the airship's power plant is con- 
siderably more complicated than that of 
the airplane. Again, the long cruising 
range of the airship necessitates complete 
reliability. No wonder that the power- 
plant W(‘ight of existing airships is ab- 
normally high and that is why the great- 
est room for improvement exists in the 
power plant. 

Airship engines hitherto have been of 
the water-cooled type. 'I'here is no rea- 
son why they should not be air-cooled, 
but arrangements for internal mounting 
and for the reversing and tilting propeller 
may be somewhat cumbersome for air- 
cooled engines. 

It 18 highly desirable to use a heasy 
fuel-oil engine in airship work, to de- 
crease fire hazard and reduce fuel < «m- 
sumption. Efforts to obtain a light-weight 
compression-ignition engine to burn heavy 
fuel have not been entirely successful as 
yit, hut the British engine described below 
hobls great promise. Recent work on 
safety fuels, usable in the ordinary spark- 
ignited internal-combustion engines, yet 
having a flash point of about Ilo degrees 
Fahrenheit, i*. very promising. 

An airship must always be in approx- 
imate static balance for efficient navigation. 
As fuel is consumed this buluiiee is broken 
and compensation is made by condensing 
the water in the exhaust gases. Such “water 
ballast recovery” means large radiators of 
considerable resistance and hence a loss 
in speed, and also weight and complication. 
I'he most likely method for supplanting the 
water ballast recovery system is the pos- 
sibility of using “hydrogen ballast”; that 
is, burning hydrogen from the gas bugs 
in the engines. With hydrogen as a fuel, 
consumption of fuel could be exactly bal- 
anced by the decreased content and buoy- 
ancy of the gas cells. Engines and car- 
bureters functioning with hydrogen are 
perfectly feasible, but there is then risk 
of fire. It is now proposed to combine 
the good features of both helium-inflated 
and hydrogen-inflated airships by carrying 
hydrogen in interior ballonets or bags com- 
pletely surrounded by helium. This scheme 


will permit higher lifts, fuller initial in- 
flations, reduced dead weight, and lower 
drag. It is most gratifying to learn that 
the Navy is now trying out this plan on a 
comparatively small non-rigid airship of 
300,000 cubic feet. 

The public is inclined to be contemp- 
tuous of the speed of the airship. There 
are very good reasons why airship speeds 
can not be suddenly jumped from the 
present speeds of 80 to 85 miles per hour, 
to the much better sounding 100 miles 
per hour. To overcome the added drag at 
high speed means more power plant and 
hence weight. Hut what is equally seri- 
ous is that to withstand the pressures of 
high speed, the structure must be made 
much stronger and heavier. In fact it is 
quite possible that rigid airships of the 
fabric covered type are unsuitable for high 
speeds. Rather, the added strength may 
have to come from an airship with a thin 
metal covering, placed under tension by 
internal pressure— in other words, the 
metal clad type which we have had oc- 
cdMon to describe in these columns —A K 

A British Compression-Ignition 
Engine 

A fter five years of research on single 
. cylinder units, the Bristol Aeroplane 
Company has prodiired a compresmon-igiii- 
tion engine, the Pboeiiix, working on the 



Side view of a Phoenix engine, in- 
dicating placement of accessories 


four cycle principle, and developing 350 
horsepower in its nine cylinders. The net 
dry weight is 990 pounds, which is not 
excessive for an engine of this type, em- 
ploying ordinary commercial heavy fuel. 



Tests both on the motor d} namoineter and 
in flight have been satisfactory. 

This information and three pictures are 
all that the British Air Ministry has re- 
leased to-date. 

Will our readers look at the photo- 
graphs of the engine and join us in guess- 
ing? 

There is no carbureter and there is a 
two-way pipe at the rear of the engine, 



Rear of Phoenix engine; compress- 
ors for fuel are above center line 


with what looks like a throttle lever at 
its side The ri*ai view of the engine 
looks as if there was a good ileal more 
than an (»rdinai> (.ruiikcust' involved. Our 
guess IS that an is drawn in through the 
pipe and considerably compressed in a 
eompn ssor built light into the engine. 
P'rom this compressor the air at high 
pressure is drawn thioiigh iiuliietion pipes 
to each cylimler 

The fuel IS evidently drawn into small 
reciprocating compressors Fiom this fuel 
pump or compressor bunk the fuel is 
led thioiigh a narrow pipe into eat h cylin- 
der and presumably ailmilled at just the 
right point of the stroke. The fuel, mix- 
ing with the high compression air charge, 
is self-igiiilmg. F.aeh cylinder has four 
valves, two inlet and two exhaust. The 
cycle IS the ordinary four-cytle intake 
at high pressure, further compression in 
the cylimler, instantaneous admission of 
the fuel, coinpressioii-ignition, working 
stroke and then exhaust. If our hypotheses 
aie wrong, we shall learn in a few months. 
The main point is that a practical com- 
pression-ignition engine foi aircraft use 
IS now available. --/f. K. 

Continual Watchfulnega 

O N a recent visit to Newark Airport, 
New Jersey, we noted that the opera- 
tions managers of the various airlines all 
wore a watchful, slightly worried air. 

Mr. Richard W. Robbins, President of 
Transcontinental & Western Air, an airline 
operator who is making a great reputation 
for himself, explains this strain by an in- 
teresting story Operators arc* constantly in 
touch with the various planes of their 
systems by means of two-wav radio tele- 
phone. Generally this is helpful. It is bet- 
ter to know than to wonder whether some- 
thing is wrong. Sometimes even the two- 
way radio fails to bring peace of mind. 
Thus, at one time during the night, Mr. 
Robbins received a message to the effect 


The British compression-ignition engine installed in a Westland ” Wapiti” 
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that a pilot had lost a cylinder from his 
engine. The next message was to the ef- 
fect that the plane was in flames. Nothing 
more was heard for six hours! Forliinaiely 
this was u plane being ferried from one 
airport to another without passengers. The 
pilot, a tenacious and plucky man, would 
not leave his ship until every hope of 
saving it had gone. He “hailed out” only 
at the last moment and landed in isolated 
territory from which he e<iuld scud no 
message. 

The pilot reported that a gieal peace 
came over him as he left the burning ship 
and sailed down ealinly through space. 
To see the ship fall abla/e through the 
sky was an awe-inspiring sight. 

If operat<»rH have to think of these 
things, It IS no wondei they look wor- 
ried sometimes. It is because they worry 
that air travel is so safe. — A. K. 

Oasone Causes Gas Engine Knock 

O ZONK is an exceptionally active form 
of oxygen. The idea of feeding ozone 
to the carbureter of an automobile engine 
in order to produce (|uick< r and more com- 
plete combustion has been suggested often. 
But recent research by the Bureau of 
Standards discourages this scheme, for it 
has l>een found that »»/one is more potent 
in causing detonation, or "Tiiel knock, “ 
than tetra-eihyl lead is in suppressing it. 
As little as .002 of 1 percent w'lll cause 
an increase in detonation equal to that oc- 
casioned by substituting regular gasoline 
for premium gasoline. By using somewhat 
higher concentrations- up to ,01 of 1 per- 
cent — ^regular and premium gasolines were 
made to kma-k as badly as does kerosene. 
These concentrations of ozone, however, had 
no effect on power or efficiency when the 
compression of the engine was such that 
no detonation occurred. 

While the average motorist is more inter- 
ested in blippressing detonation than in 
obtaining it, and while stratosphere flights 
are still too far in the future to cause con- 
cern over the possible effect of ozone on 
the engines used in that r^ion, this dis- 
covery gives automotive and p^fhroleiim tech- 
nologists a new tool with which to study 
detonation and to test theories. As ozone 
and tetra-ethyl lead have opposite effects 


of the same order of magnitude, a study 
of the action of o/one may throw light on 
the mechanism whereby telra-t'lhyl lead sup- 
presses detonation. — A. E. D. 

A Built-in Passenger Gang Plank 

O N one of the latest Piteaim Aiitogiros. 

a built-in step ladder or gang plank 
has been provided which makes passengers 
indepemlent of portable ladders for entry 
into the cabin. 



A bore: The built-in passenger 
gang-plank on an Autogiro partly 
withdrawn from its housing. Below: 
The ladder fully extended for use 



Normally the ladder is entirely concealed 
in the fixed wing of the aulogiro. When 
the ladder is thus telescoped into the wing, 
a steel spring clip holds it in place. To 
use I he ladder it is only necessary to reach 
into a small slot in the under-surface of 
the wing, unlatch the spring, pull the lad- 
der out to its full length, and then let it 
fall to the ground. Reversing the process 
is equally simple. The ladder is made of 
welded chrome-mnlyhdemim tubing for 
lightness and strength. — A. K, 


Sleeping in Flight 

E ASTF^KN Air Transport now offers 
sleeper berths on its run between New 
York and Atlanta, in the large Curtiss- 
Condor planes. The interior of the transport 
plane certainly resembles a Pullman sleeper 
in our photogiapli! The length of each 
berth is six feet five iiiehes; the width is 
two feet four inches. Steel tubing, so cur- 
rent in airplane practice, is used for the 
roiiHtruclion of the berths, which can he 
taken down or made up with ease. 

Heading lights, call buttons, Pullman- 
type draw curtains, clothes hangers, cloth- 
ing nets, sheets, blankets, and pillows add 
to the eoinforls of life. There are individual 
ventilators, regulated at will in both upper 
and lower berths. It has been customary 
to complain of the discomforts of Pullman 
sleeper travel, and to say how nice it was 
to avoid them by flying! Now the same 
eompluints will be made of the airplane. 
The only difference is that instead of three 
or four sleeper nights aeross the continent 
one will be the limit of “torture” for the 
air traveler . — A K. 


Fireprof>iing Airplanes 

AS a general rub* we make it a point to 
exclude from these eolurnns any ac- 
roiints of chemical developments unless we 
are able to obtain full technical details and 
to verify the scientific arcuiacy of the in- 
formation. This policy is necessary to pro- 
tect our readers against the many pseudo- 
scientific reports of a sensational character 
that frequently find their way into the non- 
techniral press. If such chemical “quack- 
ery” appears to be harmless, we ignore it; 
if it seems to threaten to mislead the public 
in a dangerous direction, we expose it. 

We are tempted to make an exception to 
this policy, however, to report what seems 
to lie a promising discovery by an officer in 
the Belgian Aviation Resen e Corps- -a sys- 
tem of rendering airplanes fireproof. The 
reports of his experiments seem to be 
authentic and although the chemical details 
of his invention have n«»t been revealed, it 
18 quite likely that this reticence is due to 
a desire to preserve a military secret. 

The inventor gave the following explana- 
tions to an eye witness of his experiment: 
“My device consists of partitions, screens, 
or panels which contain chemical products 
with the properly of resisting, not only the 
effects of flames of a fire, but also the heat 
intensity of a brazier, no matter what the 
nature of the generator producing the flame 
and heat. Among other properties, this de- 
vice fails to give off any chemical emana- 
tions which are cither toxic or merely dis- 
agreeable.” 

The inventor has given no details relative 
to the nature of the product or products 
employed. It is known that these “anti-fire” 
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Finger points to water jet in machine for determining erosion of steel by water 


and *'anti-heat'^ substances are not metallic 
or of wooden base. They appear in the form 
of rigid plates which are not very thick. 
The inventor asserts that their weight per 
square meter ^Vemains within the limits 
set for materials to be used in airplane 
construction.” The following results illus- 
trate the first tests carried out: an airplane 
hood covered with the new product was 
placed near a fire which gave out lieut of 
1100 to 1300 degrees, Centigrade. The hood 
contained a gasoline tank, a metallic mail 
box, and the inventor. Container and con- 
tents suffered in no way from the heat. 


Pin Worms Exonerated 

T he lowly pin worm, which both popu- 
lar and medical opinion has blamed as 
a cause of appendicitis, is seldom if ever 
responsible for this trouble, except in most 
exceptional cases. This conclusion is stat^'d 
after an examination of 26,051 surgically 
removed appendixes by Dr. Harold Gordon, 
of the University of Michigan Pathology 
Department, in an article in the Archives 
of Pathology. 

Some authorities have held in the pahl 
that pm worms, finding their way into tlie 
appendix, irritated the walls of tlie organ, 
making openings for the entrance of inflam- 
mation producing germs. In all liis thou- 
sands of cases. Dr. Gordon found the 
parasites present in only 311, and of this 
number, only 12 showed any injury to the 
delicate mucous membrane inside the or- 
gan. Even these cases did not show that 
germ infection had followed at the point 
of the lesions. 

Although pin worms are not a cause of 
appendicitis, infection of tlie organ with 
the parasites has increased in recent years, 
probably due to the increased eating of 
uncooked vegetables and fruits, Dr. Gor- 
don found. In 20,969 appendixes examined 
up to 1931, the “oxy-iirids” were present 
m 1.04 percent of all, while, with the addi- 
tion of 1^82 specimens since, the percentage 
has risen to 1.19. The earliest specimens, 
running back to 1894, showed the smallest 
percentage of pin worm infection. Since 
the modem diet is generally belter for 
health than the old, however, and since the 
worms do little or no harm, the increased 
occurrence of the parasites means little ami 
could easily be reduced by caiefiil washing 
of fresh foods. Dr. Gordon believes. In- 
festation is most common m the first de- 
cade of life and practically unknown after 
the a|;e of 46 in Michigan, he found. 


Water Erodes Steel 

ATER jets cutting, or eroding, the 
edges of lest pieces of the hardest steel 
in a few minutes are a feature of a test 
carried out by the Weslinghouse Electric 
and Manufacturing Company. The test 
pieces, small but solid, are screwed into 
diametrically opposite points in the rim of 
a disk which may be revolved at many 
thousands of revolutions per minute so that 
the test pieces cut through the fine jet of 
water. 

The question of metal erosion is fast 
becoming a problem of prime importance 
in many of the present day applications 
which are subjected to its destructive in- 
fluence. The pitting of ship propellers and 


hydraulic turbine runner^^ hab long been a 
problem. Numerous investigations have 
been made in this country and in Europe 
in an effort to determine the cause of such 
pitting of metals. In one report covering 
data on 225 water turbines, 90 showed 
erosion to a more or less marked degree. 
Steam turbine blades and airplane propel- 
l(*rs are also subjected to erosion. 

'riiis wearing action was first thought to 
be of a chemical nature, the only part 
attiibiited to erosion being that of carrying 
away the products of corrosion. No doubt 
the Iw'o actions, chemical and rncchaniral. 



Above: Sample ready for test (left) 
and eroded pieces. Below: 200,- 
000 impacts of water jet, at veloc- 
ities noted, produced these effects 



aid each other, hut in most cases one or 
the other will he the predominating factor. 
'I'he present opinion ib that the erosion is 
caused by the impingement of water drops 
on the fast moving parts in the case of 
airplane propellers and steam turbine 
blades and to high pressures built up due 
to collapsing cavities in the case of hy- 
draulic turbines and ship propellers The 
theoretical pressure built up on the surface 
of the metal upon impact with a drop of 
water has been (akiilated by several in- 
vestigators to be from 50,000 to 70, (XH) 
pounds per square inch for a velocity of 
1000 feel per second. Pressures in the 
i»rder of 140,000 pounds per square inch 
mav result from collapsing cavities of wa- 
tel -hammer effect. 

To withstand these high pressures it is 
netessary that new and harder material be 
found. Before applying new alloys, how- 
ever, some knowledge of their erosion-re- 
sisting properties should be collected. It 
would hardly be desirable, however, to wail 
until such information has been obtainid 
fnuii ordinary service operation. A means 
must be provided for rapid determination, 
by accelerated erosion tests, of the probable 
behavior of the various alloys when sub- 
jected to conditions similar to, but very 
much more severe than, those met in ser- 
vice. Hence the water jet tesls from which 
many data have been obtained. 


New Anesthetic 

E XPERIEN(-E with a new anesthetic 
which is injected directly into the 
blood and which may prove as valuable as 
ether for certain types of surgical opera- 
tions was reported by Dr. Gavin Miller of 
Montreal to the Canadian Medical Asso- 
ciation. 

The new anesthetic is called evipan and 
was produced by a German pharmaceutical 
manufacturer. It has been tried extensively 
in Germany and England. Only one death 
was attributed to the anesthetic m over 
20,900 cases in which it was used. Chem- 
ically, evipan is known as the sodium salt 
of N-Melhyl-C.-C.-cyclohexenyl-melhyl-bar- 
bituric acid. 

The anesthetic, injected directly into the 
blood stream through a vein in the arm. 
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produces a deep* normal sleep within 30 
seconds. The operation can be started im< 
mediately. After the operation the patient 
awakens easily and gradually without any 
unpleasant after-effects. In Dr. Miller's ex- 
perience, evipan is more effective if mor- 
phine or a similar drug is given first. 

'Tf further investigation confirms my 
present experience,” he concludes, “this 
drug may become as valuable to the sur- 
geon as ether or novocaine for suitably 
chosen operations .” — Science Service* 

British Roadway Tunnel 

A SUBMARINE highway tunnel, 2.13 
miles long and 44 feet in internal 
diameter under the Mersey River, in En- 
gland, has been built to improve com- 
munication between Liverpool and Birken- 
head, and also to connect extensive high- 
way systems which at present are separated 
by the river. The two towns, of 1,000,000 
and 150, 0(X) population, respectively, are 
on opposite sides <»f the river, but hitherto 
have been connected only by ferry steamers 
and the tunnel of the Mersey Railway, a 
local electric line. The main part of the new 
vehicle tunnel is complete, but some of the 
auxiliary works remain to be completed, 
and it is expected that the new route will 
be opened to traffic early in the summer of 
1934. 

The main portion of the tunnel, 5274 
feet, or about a mile in length, is of cir- 
cular section, 46 feet 3 inches in outside 
diameter and 44 feet clear diameter inside 
the lining. It is in a fissured and water- 
bearing sandstone formation and has a 
lining of cast-iron segments filled with con- 
crete on the inside. A reinforced-concrete 
deck or floor, 18 inches below the horizon- 
tal diameter, provides a 36-foot four-lane 
roadway and two 4-feet sidewalks for the 
use of the patrolmen and tunnel staff. Two 
partition walls supporting this deck form 


a large central compartment for pipe lines 
or for some special form of transportation 
that may be developed in the future, while 
the two side areas are for the fresh-air 
supply to the tunnel. 

In the main parts of the approaches on 
each side of the river, the tunnel is prac- 
tically semicircular in section, with an in- 
vert about feet deep below the roadway 
slab. In these main approach tunnels the 
roadway width is 36 feet. On each side 
of the river there is a dock-side branch 
approach, consisting of a horseshoe tunnel 
26Vfi feet in inside diameter, with a 19-foot 
roadway for two lanes of traffic. In both 
the main and dock-side approach or sub- 
terranean tunnels the entire invert space 
below the deck slab forms the conduit for 
the fresh-air supply. 

The four open-cut approaches aggregate 
about one quarter of a mile, making the 
total length of roadway about 2.87 miles 
including the auxiliary or dock-side 
branches. On the direct route the length 
between mam entrances is 2.1.3 miles, while 
between the dock-side entrances the dis- 
tance is 2.08 miles. — E. E. R. Tratman, in 
Engineering News-Record. 


NickePs Fight for Life 

N ickel, so named because it was the 
“bad boy” of the metallurgical world, 
lias become one of the most substantial 
citizens in the industrial empire. This de- 
velopment, during the past 50 years, pro- 
vides a striking example of the value of 
scientific research. 

Fifty years ago, says S, J. Cooke, in 
Industrial and Engineering Chemistry, 
nickel was worth a dollar a pound, and 
at that time the famous Krupp firm is said 
to have rejected, with more or less amuse- 
ment, a suggestion that nickel might be 
used in the manufacture of armaments, on 
the ground that there was not sufficient 


nickel in the world to warrant experimenta- 
tion in this field. Today, as the result of 
research, the Sudbury area in Canada sup- 
plies more than 90 percent of the world's 
consumption, which amounted to 57,000^)00 
pounds in 1932. An investment of more 
than 50,000,000 dollars is represented by 
this gigantic enterprise and thousands of 
employees earn their livelihood in this 
thriving industry. 

While production of nickel rose slowly 
in the years before the World War, the 
demand for armament purposes doubled the 
output in 1918. Then the consumption of 
nickel dropped to negligible quantities. 

Volumes might be written about nickel's 
post-war progress. In many ways it is more 
spectacular than the chronicles of the early 
days. A huge enterprise, suddenly crippled, 
turned with courageous resourcefulness to 
make a place for itself in the ways of peace. 
For several years the situation seemed 
hopeless. Then slow and persistent research 
bt^gan to show results. How well the task 
of creating a peace-time work for nickel 
has been accomplished is evidenced by the 
fact that today it is used for hundreds of 
purposes and the world's annual consump- 
tion IS 20,000 tons greater than it was at 
the peak of the war-time nickel demand. — 
4. E. B. 

‘‘Safe” Dry Cleaners Sometimes 
Dangerous 

E xplosions of “safe” dry cleaning 
fluids have added another hazard to 
home dry cleaning efforts. Some of the so- 
called safe solvents sold for home use 
have been found to be decidedly unsafe. 
Fluids demonstrated to have been perfectly 
safe when first used have exploded after 
being used a few times. 

This contradictory behavior has been 
simply explained by the results of labor- 
atory experiments. These dry cleaning flu- 
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Comparative drawing! of two American and one British motor trains 


ids are made up of regular dry cleaners* 
naphtha to which has been added enough 
of an inert solvent, carbon tetrachloride, to 
make them non-flammable. One half carbon 
tetrachloride and one half naphtha makes 
a suitable mixture. 

While in use the carbon tetrachloride 
evaporates more rapidly than the naphtha, 
thus leaving a mixture rich in naphtha and 
hence explosive. Experiments show, for ex- 
ample, that when 37 percent of a total mix- 
ture originally composed of 43 percent car- 
bon tetrachloride and 57 percent naphtha 
had evaporated there remained a mixture 
made up of 29 percent carbon tetrachloride 
and 71 percent naphtha a decidedly un- 
safe product. 

Fluids made up entirely of carbon tetra- 
chloride or other non-flammable solvents 
remain safe indefinitely . — Science Service, 


Motor Trains in Contrast 

S O swiftly is motorization coming to the 
railways that already an evolution in 
equipment is taking place. 

The upper left train in the photograph 
is the Texas and Pacific two car train, now 
running daily between Fort Worth and 
Texarkana, Texas, a distance of 249 miles 
It 18 equipped with two 12-cylinder gaso- 
line engines. An air conditioner changes 
the interior atmosphere eveiy few minutes 
Moderate streamlining reduces wind noises 
as well as wind resistance. Seventy-eight 
miles per hour is the maximum speed of 
this Texas Ranger 

In the center of the picture is Britain’s 
first streamlined railroad car, shortly to be 
introduced by the (Jieat Western Railway 
between Reading and Slough. As yet Brit- 
ish operators have not taken to the “articu- 
lated” train, preferring to experiment with 
individual self-contained units. The Brit- 
isher is of unique design, resembling a huge 
seaplane float. It has a sealing capacity of 



GUti Pipef in Industry: The lab- 
oratory glass-ware of the chemist 
is probably responsible for the 
application of glass in commercial 
processes. The above installation 
of glass piping has advantages of 
resisting the action of chemicals 
that would ruin any ordinary pipe 


69, is capable of 60 iiiiIch an hour and is 
driven by a single 130 horsepower oil- 
biirning engine. 

In the foreground at the right is a photo- 
sketch of the Burlington Zephyr ^ product 
of the E. G. Budd Manufacturing Company 
in Philadelphia. It is hailed as the “last 
word” in motorization due to its full aero- 
dynamic linos and its 600 horsepower Diesel 
engine, capable of a maximum speed of 2 
miles a minute. 



('nurteNy Ovncral Plavllcii Inc. 


Durrz, a new synthetic plastic, has 
made possible a *'pee-wee” camera 
that takes real pictures, yet costs 
only 50 cents. Shown in fore- 
ground, the camera takes vest- 
pocket film and makes negatives 
that, as indicated in the back- 
ground and upper comer, are capa- 
ble of being satisfactorily enlarged 

Oxygen^a Role in Corrosion 

T hirty years ago, R. W. Whitney, now 
vice-president of the General Electric 
Company, announced that the corrosion of 
metals was an electrochemical process and 
this view is now generally accepted, says 
IFater Works and Sewerage, When a metal 


m in contact with even slightly acidic solu- 
tions, corioKion lakes place by the chemical 
pioccss of the metal replacing the hydrogen 
in the U( id. The acid dissolves the metal and 
thereby hydrogen is released. 

Released hydrogen coats the metal sui- 
face with an electrically charged layer that 
prevents the chemical reaction from con- 
tinuing at the initial rale. If the hydrogen 
layer is built up to a sufficient thickness 
the reaction is practically stopped. However, 
under natural conditions, the hydrogen com- 
bines with the oxygen of the air or that 
dissolviui III the water to form more water 
and sol III ion of the metal goes on. The 
amount of oxygtui available to remove the 
protective hydrogen blanket determines the 
extent of corrosion. 

Impure metals are corroded more quickly 
as a rule than pure metals. FJlectrochemists 
believe that this is due to the impurities 
taking up the oxygen. Contrary to the pop- 
ular belief, however, pure metals are subject 
to corrosion under the action of certain 
acid solutions. Prof. O. P. Watts of the 
Cniversity of Wisconsin has recently shown 
that if oxygen is absolutely excluded, cop- 
per will not corrode in a solution of sulfuric 
acid, a reaction that is very rapid in the 
op»*n. 

The importance of the dissolved oxygen 
content of the atmosphere, of corrosive wa- 
ter and other liquids, is thereby once more 
emphasized as an important factor in the 
corrosion of iron and steel that costs Amer- 
ica a staggering sum each day. — A. E. H, 


Meteorite — Or What? 

R eaders of scientific journals fre- 
quently report meleoriles, or supposed 
meteorites, found in their vicinities and 
such reports .are usually turned over by the 
editors to some astronomical authority spe- 
cializing in meteors. In answer to one such 
report. Professor C. C. Wylie, of the De- 
partment of Astronomy at the Iowa State 
University, Iowa City, Iowa, and head of the 
Midwest Meteor Society, names three kinds 
of finds which have so odd an appearance 
that they are often reported as meteorites: 
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**Light and porous materia^ a little dif- 
ferent from the ordinary power plant cin- 
der, may be made in three different ways 
-~or at least we get specimens which arc 
apparently made in the three different ways. 

“One of these is the foundry cinder, made 
by melting the sand surrounding the cast- 
ing which is being made. 

“Another is the straw-stack cinder. When 
a dry stack of straw on the farm is set on 
fire it sometimes bums with great heat. In 
the interior, where there is little air, the 
heat may be sufficient to melt the silicates 
in the straw. As the melting silica bubbles, 
a very porous cinder is formed. 

“The third is the fulgurite, which is 
formed when lightning strikes in a sandy 
soil. A similar fulgurite may he formed 
when a power line goes down and the high 
voltage current arcs into sandy soil. 

“I have seen no definitely authentic speci- 
mens of meteorites which are really 
porous.” 


Heredity to be Controlled by 
X Rayg? 

F or generations it has beon the dream 
of the experimental biologist to change 
the hereditary characteristics of animals 
and plants — to make and control variations, 
and to originate new species at will. In 
his attempt to do so he has subjected living 
matter to every sort of stress which he 
could think of — to the action of heat and 
cold, starvation and repletion, chemicals 
and electric currents directly applied. And 
always, no matter how great might be his 
injury to on animal or plant, it continued 
to reproduce normally. The agriciiltiirist 
was dependent upon the method of hy- 
bridization, cleverly using chance varia- 
tions, to perpetuate those improvements 
which he might detect in plants. 

Very shortly after the invention of the 
cold-cathode X-ray tube in 1899, it was 
realized that there was something very 
odd about the way in which these new elec- 
tromagnetic radiations affected living tissue. 
But the cold-cathode X-ray tube, because 
of its uncontrollably variable characteristics, 
was a poor tool, and for long the genetic 
action of X rays remained shrouded in 
complete mystery. 

In 1926, Dr. E. L. Johnson employed a 
hot-cathode tube capable of yielding known 
doses of radiation of known characteristics. 
By a careful study of the effects of various 
exposures of X rays on the seedlings of 
tomatoes, sunflowers, and cosmos, she found 
that her seedlings not only developed the 
most unusual characteristics such as rib- 
bon-shaped stems, increased branching, 
dwarfing, doubled leaves and flowers, but 
developed a shorter perioil from planting 
to flowering. Also an initial decrease, fol- 
lowed by a marked increase in the growth 
rate. 

Many of the unusual characteristics were 
actually transmitted faithfully to following 
generations, and it was made clear that 
here was a held in the application of elec- 
tricity to plant growth which was worthy of 
the most vigorous investigation. Vigorous 
investigation has followed. Dwarf, giant, 
and odd-leaved tobaccos, odd tomatoes, 
mosaic maize and other grains, cotton 
strains in which the seed is free of the 
lint and which produce giant seeds, and 
rapidly maturing potatoes are but a few of 
the results of the toil of hundreds of work- 
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On« of the most important barometers of economic conditions: Revenue 
freight-car loadings for 1933 (heavy black line). It will be noted that in May, 
loadings per week exceeded those of the same weeks of the year 1932; and that 
in December, 1933, the loadings even jumped ahead of those two years ago 


era, who, all over the world today, are study- 
ing genetic effects of X rays. 

I'hcy have found that X rays have the 
power to perform a miracle which can be 
brought about by no other known agent, 
save cathode rays, under man’s control to- 
day — the power virtually to cause evolution, 
to produce new forms of plant life whose 
descendants will be like themselves. 
Changes are due to the action of the rays 
on the chromosomes- those minute bands 
of protoplasm-fil)er which lie at the center 
of every living cell and are responsible for 
every characteristic of the plant or animal 
bearing them. Chromosomes can be broken, 
reunited, and deformed in dozens of ways 
by X rays, and, depending upon the minute 
nature of those deformities in the germinal 
cell of the plant, that plant and all its 
descendants may present variations. 

The possibilities, as applied to man’s 
welfare, of being able to modify in con- 
trolled fashion the heredity of domestic 
plants are nearly endless. Even by the en- 
tirely empirical methods which have been 
used in the past, remarkable results have 
been achieved, and what may the future 
hold? A cold-resistant orange type might 
result that would extend the citrus-fruit 
orchards much farther to the north. New 
vegetables and new flowers will always find 
a ready market if they are superior to old 
ones, and the general life-level of humanity 
will be raised at the same time . — From a 
talk by C. f*. Hankins of the Research Lab- 
oratory t General Electric Company, 

Apparatus to Move Full Grown 
Trees 

I N the old days trees used to stay put--- 
at least until they felt the sting of an 
axe. With the aid of modern tree moving 
machinery such as that shown in the ac- 
companying photographs, however, tree 
men now move and transplant 60- and 70- 
foot trees like so many pots of crocuses. 
In other words, if you want a 90-year old 
tree in your front yard, you don’t need to 
wait for a sapling to grow up. You can 
have a veteran elm moved in tomorrow. 
The mover shown in one of the photos 



Ahoves A tree mover with m capac- 
ity up to JO toiu. Right: A b^u- 
tilFul ■pedmen of a huge tree load- 
ed on an arc-welded mover with 
a dead-weight capacity of 30 tone 


is used to maneuver specimens weighing 
up to 30 tons or more. It’s all steel — and 
It’s all-electric welded in the shops of the 
Davey Tree Expert Company, Kent, Ohio. 
The smaller mover carries loads up to 
around 10 tons. 

Due to the nature of the service, these 
movers are frequently over-loaded, stuck in 
heavy mud, twisted, pulled, pushed but 
seldom broken. Having been welded with 
equipment manufactured by The Lincoln 
Electric Company, it is reported that no 
weld failures have ever occurred. 


^^Children of Depressions^ 

O NE of the most interesting exhibits at 
the 1934 Chemical Show was that of 
Industrial and Engineering Chemistry en- 
titled “Children of Depression.*’ In this 
display was shown samples of the many 
new products that have been developed in 
American chemical laboratories as a result 
of efforts to reduce production costs and 
to introduce new and improved products 
by means of which the chemical industry 
has attempted to work its way out of the 
depression. Among the new products were 
the following: 

Windows for Tin Cans, Inserts of Pyrex 
glass are now placed in can tops to allow 
visual inspection of contents. Thr? lops con- 
taining the inserts are rolled and soldered 
into the cans on standard automatic produc- 
tion machines without change of adjust- 
ment. All or any proportion of the cans 



finished on the machine can be provided 
with glass insert tops. 

Gasoline Antioxidants, DuPont mono- 
benzyl-p-aminophenol is a powerful anti- 
oxidant for use in cracked gasolines to 
stabilize them against gum formation. It is 
effective in a concentration of one pound 
(0.45 kg.) in 100,000 gallons. DuPont Gas- 
oline Antioxidant No. 2 is used to stabilize 
cracked gasoline against discoloration in 
concentrations of 1 pound in 35,000 gallons. 

Nembutal, Sodium ethyl (1-methylbutyl) 
barbiturate. It possesses an unusually high 
pre-anesthetic and hypnotic efficiency, and 
IS also sedative and anti-spasmodic in small 
doses. As a pre-anesthetic sedative it in- 
duces sleep without struggle, allays ap- 
prehension and fear, allows the quiet 
induction of anesthesia, reduces the amount 
of volatile anesthetic required, tends to 
prevent undue subsequent reactions with 
local anesthetics, and diminishes post- 
operative complications. 

Inconel, An alloy of 80 percent nickel, 
14 percent chromium, and 6 percent iron. 
It is stainless, resists heat and acids, and 
has high design strength. It is used for 
dairy and creamery equipment and for 
numerous purposes in the process industries 
as well as for heating elements. 

S-D-0, A polymer of divinylacetylene dis- 
solved in solvent naphtha. It serves as a 
synthetic drying oil and is used as a coating 
for the protection of metals, concrete and 
wood against corrosive action of acids, 
alkalies, solvents, and other deteriorating 
influences. 

Dreft, A synthetic detergent made from 
the fatty alcohols produced by the catalytic 
reduction of the ordinary fatty acids with 
hydrogen. Its active constituent is sodium 
alkyl sulfate. Its outstanding characteristic 
is its solubility in hard water. It lathers 
and cleanses as well in sea water as in 
distilled water and is not precipitated by 
acid, alkali, or metallic salts. 

Korkd)>Tan, A material originally devel- 
oped for use in gaskets. It is strong and 
compressible and is ideglly suited for use 
with many organic solvents. It Is made from 
granular cork with rope and jute fibers 
saturated with a flexible binder. It is ex- 
tremely flexible, is easily cut to true edges, 
does not harden with age, and can be folded 
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or bent without cracking or permanent dis- 
tortion. It it also used under rugs to prevent 
slipping and in press blankets for modem 
high-speed printing presses. 

Vintthent, Divinyl oxide (CHa.'CHO- 
CH:CH,) is a general anesthetic having an 
anesthetic potency seven times that of ether 
and chloroform. Complete surgical relaxa- 
tion is obtained in two to four minutes, and 
recovery is complete in 30 to 60 seconds. 
Post-operative vomiting and other un- 
desirable by-effects are less frequent than 
with ether. — A. E, B. 


Starchlegg Potato Produces 
Diabetic Sugar 

C REATION of a starchless potato has 
been accomplished through the efforts 
of Dr. Harold Hibbert, Professor of Indus- 
trial and Cellulose Chemistry at McGill 
University, and Dr. R. F. Suit, Professor 
of Plant Pathology at MacDonald College. 

Starch in the potato has been displaced 
by a complex sugar known as inulin. This 
sugar, Dr. Hibbert pointed out, **offers no 
trouble to the diabetic, in contrast to that 
of starch, which is derived from glucose.” 

The experiments by which the starchless 
potato was produced are described by Dr. 
Hibbert as follows: 

*Tollowing the conversion of sugars into 
synthetic cellulose by bacteria, and of the 
cellulose in turn into artificial silk, thus 
completing the synthetic conversion of su- 
gar into rayon, the idea presented itself 
that perhaps it might be possible to alter 
a given plant species by introducing into 
the growing plant either the living organ- 
isms, bacteria, or the enzymes which these 
bacteria create during their life cycle. 

“For this purpose it was necessary to 
select a type of plant, such as the potato, 
in which the enzymes (in the course of 
plant growth) under the influence of light 
convert the carbon dioxide and water pres- 
ent in the air first into sugars and then 
into starch, and to use for comparison a 
similar type of plant; for instance, the 
artichoke, the enzymes of which convert 
the sugar present into a substance known 
as inulin, a fructose type of sugar and not 
a glucose as in starch. 

“Experiments were initiated in co-opera- 
tion with Professor Suit in which a foreign 
bacterial culture — namely, one more nearly 
associated with the inulin type of sugar- 
forming bacteria — ^was introduced into the 
young, growing potato plant. 

“The culture found its way into the roots 
from a supply located on a stout stem. In 
a few days the new bacteria gave rise to 
the formation of a starch-free potato.” 

Dr. Hibbert said if the reproductibility 
of the new types could be established it 
might “provide the possibility of obtaining 
a variety of other new types capable of 
serving as special foodstuffs.” 


Microacopie Sherloeking 

T he following Science Service note 
should be of especial interest to those 
who bave been following our series of 
microscope articles, one of which appears 
on page 130. 

Dr, Johannes Griiss, research professor 
at the Institute for Fermentation Industries 
at Frlssderichshagen near Berlin, might well 
be termed the scientific pot-snooper of the 
centuries. A great part of his research con- 


A New Service to 

INVENTORS 


TTOLDERS of patents who desire to place announcements of their inven- 
tions before manufacturers, business executives, and other interested 
parties, will find an excellent medium in a new advertising section to be 
published in Scientific American. A special department will be devoted 
to advertisements of the type presented below. 


Patent Number 1830336. John Olaon, Brook- 
lyn, N. Y. The invantion retatea to damps in 
general, but more particuUrly to e damp of the 
•plit nng type detigned for damping a fithing 
reel on the reel acat of a fiahtng rod, to inaure 
againac the reel'a ecddenul diaplecement. 

The principal aim b to provida a damp more 
effectual in ita gripping powar, yet particularly 
aittiple by virtua of meant on tha eara, which are 
of doubfa or folded form, whereby the inner 
ends of the eara may be moved closer together 





This advertisement, with 
illustration, will be pub- 
lished at a cost of only 
30 dollars per insertion 


ai the clamping meant are tightened. The eara 
are retained in their proper shape without the ui.e 
of soldering, welding or other proceaaas of this 
nature! in fact, the general construction la one 
of atmpHdty, and easy to manufacture, the eara 
being brought firmly together by means of a 
screw formed with an enlarged knurled head 
in which there also exists a kerf to engage the 
blade of e acrew-drtver or similar tool. 




Patent Numbeyr 1923913. Benjamin F. Wood, 
Naw York, N. Y. The Invention provides means 
of utilixing natural bwa of surface tenakm 
whereby liquid in e container, which might other- 
wUe drip from the spout, is drawn beck into the 
container. The drip channel is such as to inaure 
the requisite surface tension to raatrain the liquid, 
even below the highest point of the spout, from 
graviul delivery from the spou^ and further pro- 
vides for drawing all the liquid in the channel 
back into the container. 






A one-inch advertise- 
ment, unillustrated, 
costs only 10 dollars per 
insertion 


A t a rate of only 10 dollars per inch per insertion, which includes cost 
. of making engravings on ads of two inches or more in length, an an- 
nouncement of your patent will be prepared from your patent specificatitin 
by an expert on our staff, and illustrated, if desired, in the manner shown 
above. Simply send a copy of your patent, together with instructions as 
to the length of the ad, and a check to cover the cost to: 

Advertising Dept., Scientific American 
24 West 40th Street New York, N. Y. 


Make friends with the Stars 

As a guide, use the new loose-leaf star-book by Dr. Ralph Baxter Larkin 

“A PRIMER-ATLAS of the Stars for John Doe" 

^1*00 postpaid 

The basis of a continuous program of universe study, to 
be develc^sed through supplemental ^eets issued at inter- 
vals. (See December Scientific American, page 287.) 

THB STAR4idAP ASSOCIATES 4 Alcyone House, Oaremont, Cmlifomia 
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siBts in the minute examination, with mi- 
croscope and test-tube, of dregs and lees 
and pot-scrapings found dried and hardened 
at the bottoms of vessels dug up in ancient 
towns and tombs. He knows what yeasts 
fermented beer in ancient Egypt - -and how 
careless Pharaoh*8 servants were about fil- 
tering the water they put into the jars. He 
knows what the women of the Bronze Age 
in Germany cooked for their men — and 
how they sometimes let the milk scorch, 
presumably while gossiping with the neigh- 
bors. In Dr. Griiss' patient and painstaking 
hands, the meanest dregs become sig- 
nificant. 

His latest investigation, as related in Die 
Vmschau, has been the microscopic and 
chemical examination of several earthen 
pots found in a village site of northern 
Germany that dates back to the earlier 
Middle Ages — somewhere between the 7lh 
and 10th Centuries. As found in the ruins, 
these pots were filled with lumps of earthy 
material, containing a certain amount of 
fatty substance. 

Microscopic examination isolated cells 
characteristic of the flax plant. Presumably 
therefore these pots once contained linseed 
oil. This presumption is strengthened by 
the presence of tiny scraps of linen fabric, 
dyed in two colors, reddish and slate-blue. 
However, the fat in one of the vessels may 
have come from hazelnuts, for the micro- 
scope also showed up fragments of hazel- 
nut shell. 

Before the pots were used for holding 
linseed oil they had been used for cooking 
— and none loo well cleaned afterward, for 
Dr. Gruss found remains of various kinds 
of vegetables in them, as well as bits of 
finely crushed bone. There were starch 
grains from two species of wheat, slivers 
of ruta-baga or beet, fragments of radish. 
One of the pots had an identifiable scrap 
of carrot ond cells of either beans or peas: 
possibly that old standby of modern tables, 
carrots and peas, dates back at least a 
thousand years. 

Certainly two of man*8 unwelcome insect 
house-guests were there, for in one of the 
pots Dr. Griiss found microscopic scales 
from the wing of a clothes-moth, as well 
as the remains of a bedbug. The latter 
insect, he explains, is not exclusively a 
blood-sucker, but will take to any kind of 


liquid food on occasion. Apparently the six 
feet of this unlucky specimen slipped and 
it found itself in the soup, to remain there 
for more than a millennium, until a Ger- 
man archeologist-with-inicroscope should 
find it and tell its little tragedy . — Science 
Service, 



Built into this new cord for use on 
many electrical appliances is a 
spring-like arrangement that pre- 
vents kinking of the cord at all 
times and thus lengthens its life 


Gin Comes Out of the Bath Tub 

P ROHIBITION, no matter what else it 
accomplished or failed to accomplish, 
did at least one thing. It lifted gin out 
from the shady and somewhat disreputable 
regard in which it was held before the dry 
era and made it fashionable. Tipplers who 
once disdained it, save in an occasional 
cocktail, not only learned to drink it, but 
actually to make it — or rather to make 
something that was sold and drunk as gin. 

Leading manufacturers of distilled spirits 
are inclined to give gin a prominent place 


on their production schedule. Plants, closed 
or operating on a restricted basis during 
the long years of aridity, are being mod- 
ernized and reopened with increased capac- 
ity. New ones are springing up both in 
this country and Canada. Thirsty Amer- 
icans, having become accustomed to the 
bath-tub variety, are now to have full 
opportunity of tasting the real product. 

However, true gin can not be made by 
bath-tub methods. The genuine liquor con- 
tains about 50 percent alcohol by volume 
and is smooth with a delicate flavor pos- 
sible only with the proper equipment and 
careful methods. That raw harshness so 
commonly associated with gin is entirely a 
product of the bootleg era. 

Contrary to a widely accepted belief, gin 
never was made by the distillation of fer- 
mented juniper berries. It is produced 
from alcohol obtained by the distillation 
of a cereal mash. The exact ingredients of 
this mash differ in the English product or 
London gin, and Holland gin or schnapps. 

In the past, gin distillers have experi- 
enced considerable diflSculty through metal- 
lic contamination of the distillate, which 
is corrosive to many metals and detrimental 
to its delicate flavor and brilliancy. The 
accompanying illustrations were taken in 
the new plant of W. and A. Gilbey Limited 
at New Toronto, Ontario. Here pure nickel 
and Inconel- - the new nickel-chromium al- 
loy containing approximately 80 percent 
pure nickel — are used extensively for equip- 
ment coming into contact with the distil- 
late in various forms to prevent this 
contamination. Both of these metals are 
resistant to corrosion and are without effect 
on the flavor and brilliancy of the product. 


The Universe in Miniature 

A MINIATURE planetarium, literally a 
working model of the Universe — that 
is an apt description of the “astrophane,” 
just installed on the Rockefeller Center 
Observation Roof, atop the RCA Building, 
70 stories above the sidewalks of New York. 

The astrophane, designed by Otto J. Rus- 
sert of Hoboken, New Jersey, an engineer, 
artist, and amateur astronomer, consists of 
a large transparent globe supported by a 
wooden base. This globe represents the 
celestial sphere, and on its surface are 



Two views in « gin-making plant: A far cry from the **batb tub** of prohibition daya 
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shown in colors the various constellations 
of the sky and the visible stars. 

Inside the globe, supported on thin metal 
sticks, are represented the visible planets 
in their general location about the Sun. 
These include Mercury, Venus, Earth, Mars, 
Jupiter, and Saturn. 

By means of an operating mechanism 
within the base of the astrophane, the rela- 
tive positions of the planets to each other 



The astrophane described here 


C^A' 


N-C-E.R 


— Its Status Today 

What causes cancer? 

Is cancer increasing? 

Is cancer contagious? 

Does cancer run in families? 

Why does cancer occur more often in later life? 

How can cancer of the breast be recognized early? 

Can stomach cancer be recognized early enough for cure? 

Could any growth if not given attention develop into a cancer? 

In the March Hygeia Dr. Harry C Saltzstcin not only answers these ques- 
tions but sums up for the layman the status of cancer and its cure at the present time. 

Since cancer now ranks second as a cause of death and since one person 
out of every 10 over 35 years old is destined to have a cancer, this enlightening 
article by a well known authority is of widespread interest. It is not merely for 
those who have cancer or those who fear they may have cancer. It is to inform 
people in general and to correct the mistaken ideas some may have concerning this 
dread disease. 


Through such articles as this, Hv(,i ia, the Health Magazine of the Ameri- 
can Medical Association, gives to the public authenttc information regarding 
health — how to attain it and how to keep it. Every issue has something that will 
interest you particularly. 

AlsointheMarch Issueof Hygeia 


and to the Sun, and to the ronfltellations 
and stars, may be indicated at any selected 
year, month, and day. The various constel- 
lations and stars may readily be identified 
by reference to the globe and to the sky. 

The transparent globe of the astrophane, i 
representing the celestial sphere, is marked 
with the outlines and names of the various ^ 
constellations. Several thousand stars are 
shown in their relative positions in the con- 
stellations by star-shaped figures and dots. 
The significant stars are connected by ^ 
dotted lines, so that the figures as pictured , 
by the ancients may readily be found. Com- I 
monly known stars of the different constel- 
lations arc designated by their names or 
Greek letters. The order of magnitude is 
shown by their relative sizes and colors. 

The celestial equator is indicated on the 
globe by a circumferential white line in 
a horizontal plane midway between the 
portions representing the north and south 
poles of the universe. Right ascension lines 
from pole to pole and declination lines 
parallel to the equator enable the position 
of any body in the sky to be located, in a 
manner similar to the location of a point 
on the earth by reference to its longitude 
and latitude. 


Unique Automatic Pencil 

O F all the thin-lead mechanical pencils 
which we have seen in recent years 
perhaps the most complete in every respect 
was recently called to our attention by the 
Stylofede Corporation. This pencil has a 
combination of automatic features which 
does not seem to have been approached by 
any other. 

In the first place, the feed of an entire 
supply of 12 lends placed in the barrel is 
continuous and automatic until all the leads 
have been used. When the point wears 
down or is broken off, it is only necessary 
{Please turn to page 161) 


THE CHILD WHO STUTTERS 

Frederick W. Brown’s article will help 
parents and teachers to understand the cause 
of stuttering in children and to deal with it 
helpfully. 

FULL SPEED AHEAD KILLS 

'Full speed ahead and a smash Or sen- 
sibly regulated motleration and a fair chance 
fot a happy, long life. Which shall it he?” 
J Clarence Funk makes a convincing plea 
for the latter. 

FACTS AND FALLACIES 
OF COSMETIC SURGERY 

Dr. Jacques W. Maliniak shows the folly 
of the quest for rejuvenation at the hands of 
the "beauty specialist”, and describes some 
disastrous results from face peeling and 
parathn injections. 


COMMONPLACE ERRORS 
IN EVERYDAY DISCIPLINE 

The first of four excellent articles on child 
psychology and parent training in which 
Dr. E. S Rademacher discusses problems 
which aiise in every household where there 
are children 

DOES YOUR NOSE KNOW? 

Dr. Irving W Voorhees discusses the 
structure, appearance and functions of the 
nose, and gives interesting facts about this 
important sense organ that will probably be 
new to you 

MASSAGE 

The effects of massage, dangers of its 
improper use, and the requirements for a 
good massage operator are explained by Dr. 
Richard Kovacs. 



1 


SA-3-34 


INTRODUCTORY 
6 months of HYGEIA 

Regular Subscription, ^^50 a Year 

AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street, Chicago 

Enclosed is $1.00 for an introductory 6 months' subscrip- 
tion to HYGEIA, the Health Magazine. 1 am a new sub- 
scriber. 

Name. . ... 

Address 



THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


P ITTSFIELD, Massarhusetta, amateur 
astronomers and telescope makers 
(Berkshire Astronomical Society) have long 
been rarin* to go and now they are going 
places, according to a screed sent in hy A. 
H. Scott, 20 Bishop Parkway, that city. 
Head : 

‘Tillsfield, Massachusetts, the home of 
A. R. Everest, the discoverer of //. C, F., is 
now permanently on the astronomical map 
— its first observatory has been formally 



Roofing the observatory 


dedicated. The builder was Guglielmo Cam- 
illi, a General Electric Company engineer 
who entertained 30 of his fellow star gazers 
at a dedication dinner prepared in true 
Italian style. In honor of the great Floren- 
tine physicist Galileo Galilei, who was the 
first to apply the principle of the telescope 
to astronomy, in 1600, the observatory was 
christened The Galileo Observatory. 

“Patterned after its conventional big 
brothers, with revolving dome and elec- 
trically operated ’scope, the observatory is 
scientifically constructed throughout. The 
building is 12 feet in diameter, with re- 
inforced concrete walls six feel high. The 
concrete pier on which the telescope is 
mounted extends four feet into the ground 
and insures absolute rigidity. A series of 
rollers and guides is embedded in the top 
of the concrete wall and supports a channel 
iron bent in the form of a perfect circle. 
Supported by beini-circular cross members, 
the galvanized Iron dome is built of 45 
segments, all accurately cut to size and 
punched for rivets in advance. Nearly 3000 
rivets and 50 pounds of solder hold the 
dome together and make it water-tight. 

“The ’scope is an eight-inch reflector with 
a mirror by Everest, and is electrically op- 
erated by means of a Telechron clock 
mechanism. The axes can also be adjusted 
by hand wheels* All the machine work and 
scale graduations are of the greatest ac- 
curacy. 

“The only cost was for materials, as en- 
thusiastic fellow astronomers helped Mr. 


Camilli from start to finish of the project. 
All trades, from wood choppers who cut 
300 trees, to electrical engineers and pro- 
fessional mathematicians were represented. 
To place the observatory in operation it 
was necessary to extend a transmission line 
through a swamp a quarter of a mile to 
the isolated knoll on which it is built. 
Electricity therefore lights and heats the 
building (when work is to be done in cold 
weather and no observations are sched- 
uled). Resistance wire around the sliding 
door in the dome, but insulated from it, can 
be used to thaw it loose in cold weather in 
case of ice or snow accumulations. The 
grounds outside have not been neglected, 
rose bushes and other shrubs being planted 
on the carefully leveled terraces around the 
building.’’ 

It sounds like business — doesn’t it! 



Mr. Camilli and 8-inch ’scope 


O NE lady who evidently thinks telescope 
making is more fun than embroider- 
ing is Miss Wandalee Nickell, 716 North 
Isabel Street, Glendale, California. Here is 
what she wrote to us recently. Read it, 
show it to your mother, wife, daughter, 
girl friend, or what have you, and proceed 
to introduce her to the sacred rites of glass 
grinding. 

“1 had my first view through a telescope 
two years ago, at the moon,” says Miss 
Nickell. “The moon has been the cause of 
many events in life, but it gave to me that 
evening a most compelling urge to possess 
a telescope of my own, in order to study 
its beauty whenever 1 desired. 1 was 17 at 
that time and felt rather helpless, knowing 
I could not buy one. But something inside 
would not let me put the desire aside. 

“I was studying astronomy in high school 
and my instructor told mo of your column, 
‘The Amateur Astronomer,’ in the Scien- 
tific American. Until then I was unac- 
quainted with the magazine but 1 have 
never missed a copy since. In the first copy 
that I turned to I found information which 
spurred me on — ^it was a picture of Mr. 
A. B. Stephens grinding a mirror in Burma, 
China. He was returning to this country, 
so I immediately got in touch with him. He 
is the nephew of the beloved optician, the 
late Dr. John A. Brashear. Was it a kind 
hand which guided me to him? I think so, 
as he proved to be roy sole inspirer and I 
surely needed plenty of encouragement at 
the time, as my age, sex, and lack of optical 
knowledge were all against me. He had me 
obtain ‘Amateur Telescope Making,’ which 
was, I assure you, all Greek at first. But 
with plenty of hard studying on my part 
and patience on the pan of a kind physics 
teacher under whom I was studying, I soon 
was able to get under way with my six-inch 



Dedlcatton of th« <MUoo Obaarvotory at PitufidM, Camillt la hoUIng tha iiiiioa 
•twl of tha flag, whtla Bvaraat atanda with both haiida on cha lapala of hia coat 
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mirror. I shall never forget the inner thrills 
I esrperienced when knowledge was dawn- 
ing upon me while I ground away hour 
after hour with success always in front of 
me — ^I never once thought of having a 
failure. 

**A8 my mirror progressed I was worry- 
ing about the mounting. I had conquered 
optics to a certain extent, but mechanics 
were and still are a mystery to me. I owe 



The lady and the telescope 


a great deal to my father and other friends 
who helped me so wonderfully in getting it 
constructed. 

“As I went along I learned by making 
mistakes. My first one was not fine grinding 
long enough with my last grade of Car- 
borundum, so I had to polish for 30 hours 
to get the polish complete. I had the usual 
turned-down edge, but did not encounter 
any real difficulty in parabolizing. My mir- 
ror has a very excellent figure. The focal 
length is 37% inches. I can use up to 300 
power with good definition. In the picture 
you will notice that I have a finder on the 
telescope. 1 am proud to say I also ground 
and polished the lenses for this, and have 
made two eyepieces to date. 1 worked on 
the instrument over a period of ten months, 
and the cost was approximately 75 dollars. 

“I have used my telescope now for a con- 
siderable time and cannot begin to relate 
all the happy hours it has given, not only 
to me but to hundreds of others. I want to 
say here that ^Amateur Telescope Making* 
was the life saver and giver of many hours 
of beauty to be spent with the heavenly 
bodies. I hope this story will spur other 
girls on into the beautiful field of telescope 
making. There is no reason why it should 
he limited to men. If one girl can make 
one, hundreds of others can.** 

So far as we know. Miss Nickell is the 
fourth woman who has qualified as a tele- 
scope maker and we wish there were more. 
Women often get the notion, based on a 
preconception, that they cannot do any 
kind of mechanical work simply because 
they are women. Yet take needlework — 
is it not mechanical work? Some of it, 
embroidery for example, is too refined 
for the average mere man. Men make good 
tailors, and even your scribe can sew on 
a button--wtth a six-inch upholstery 
needle. So there is no “man’s** or “wom- 
an’s** work. Ladies, try a telescope. 


TINSLEY LABORATORIES^ 

Makers of Reflecting Telescopes and Auxiliary Optical Instruments 
offer you a wide choice of Complete Reflector Making Kits from V to 1 2". 

Mountings, and Parts, finished or in rough castings; Blue Prints; 
Books on Telescope Making. FREE expert advice. 

The answer to your prayer — the new Silver Protecting Cloth prevents tar- 
nish and avoids the use of lacquer— 4" to 6" — 25c; 8" to 12" — 50c. 

Send for our Free Catalogue 

TINSLEY LABORATORIES 

3017 Wheeler Street Berkeley, California 



JOHN M. PIERCE 


MORE than a Distributing Station 
for Amateur Telescope Supplies 

I know your needs and fill your orders intolli- 
gently, from expert knowledge of the craft. 

For my customers I answer personally hun- 
dreds of letters on special problems. This 
service is free. 

Let me help you to make a powerful tele- 
scope. 

Write for circular to 

11 Harvard St,f Spring fields Vermont 


SPECTROSCOPES 

are easentUt In (Mjemlstry, Physics, and 
Astronomy. Our Band Spectroscopes show flame, 
spark, and absorption spectra and the more 
prominent Fraunhofer lines Direct -vision 
Model, adjustable slit, $.1 00. Beale Type, $15.00 
Replica OratlnKS for building larger spectro- 
scopes, $2.00 to $80 00. Spectroscope circular 
free. 

We cun fiirnltih luiiny hsrd-to-get rhemlcali and In- 
strumenta. Write ub your needs No general catalog. 

LABORATORY SPECIALTIES CO. 

Box Its Wabaab, Indiana 


A 

Genuine Achromatic Refractors 

World'a loweat prices. Price liat free. 
OPTICAL RESEARCH ASSOCIATES 

P. O. Box I3S Plainfield, N. J. 


MIRRORS SILVERED 
and LACQUERED 

BRASHSAB’S PROCSSS 

»2i!ll; 8’ to lA-— MOO. Not Prcp.ld 

I,et an experienced obemlat ailrer your mirror 

B. L. SOUTHER, Ph.D. 

239 Beverly Read PIttsburih, 10, Pa. 

COMPLETE TELESCOPE KITS 

At tremendous aavings te you. 

These kits (‘ontuin ever^thliiR necessary to com- 
plete a 6" reflector (ilass Is carefully annealed, 
polished plate, out accurately round. 

6" REFLECTOR KIT 

2 Olais PhkH 1 Bx%. 1-6XV4. Plentiful supply of Car- 
borundum Emery. Pitch. Ilouge. Rea Price ... .13 75 
SO” Optical Prium Dla Ucx Price 1.50 

1" Ramsdrn Kycplece 1>4" Dia Reg Price.. 8 00 

Pair Retting t'ircles Ueaiy Cardboard with Wood 

nubs ... 2 00 

lfea\y Tardboard Tube. 7" I D XBO" Long, I'rlce 2 75 
You Pay Only $9.75, Inatead of Value ~.$13 00 

.'<pborlcaI Concave Mirror, Seml-PolUhad, ground to 
any rune, then given 3 to 4 hr)* of polishing Needs 
only flnal polishing and parabolizing to complete. 6" — 
00— 8"— $11 00 

Prire inrliiflea Tool. Pitch and Rouge Many other 
\ a lues In Free Catalog. 

H. W. GREENE. 329 Georgia Avo.. Brooklyn. N. Y. 

We Hdve th« Following Telescope Parts 
For Sale for Immediate Delivery 

PenU PrlHra, Uth of inch fl.7S 

Large Priam, lotal reflection 00 degreea, 1 % Inch $4.00 
Fncualng adjustable eye-piece with eye and fleld 

lens ...$3.00 

Erector adimiuatlc ohjective 7H Inch focua by 

IM Inch, two leoB. brsaa tube... . 

Objective 14 in focua achromatic lena, 1% In dla $1.00 

80 .««. JlSi'it r. 

1 1 II ■■ ■ 

p-TELESCOPE MAKERS-, 

Here'a your opportunity to build that extra talescope 
at remarkably fw eoat. 9" diaca. 1" and lli" thick, 
guaranteed quality. Complete aet. Ineludlng S flaia 
dlaea, abraalvea, pitch, beaawax and rouge, for only .$5 

PRISMS GUARANTEED SATISFACTORY 

H'' tr l'*«-$L7S; m*'— $4.80; IH"— $6. 

RACK AND PINION EYEPIECE HOLD. 

BRS, Prselsloii nsds, Stssdsrd 114**-.... 47.80 ! 

RAMSDEN EYEPIECES— ansat gnsllty lenaaa 
in braaa meuntlngto atsndnrd t'A’* disn. 

Va" er P.L..r. ^,.....84.00: r F.L $8.80 

B'' F.L, 8 lens eyeplm aland 114^ dis. — ..g.g 
TVaX perlaaepe <aeet SfvwtinMiiri87.50) 95.50 

Catalog OH Telsaeepea, Uteroooopm, BiHoeHlan, ate., I 
PRES. CompUia InotraotioHo for Teieeeope Making lOo 

PREOSION OPTICAL SUPPLY CO. 

991 B. 16Srd Street New York Otf 

ALUMINUM 

COATINGS 

It Is now possible for you to have your tele- 
scope mirrors and flats coated, with aluminum 
or alumlnum-maBnesium by evaporation In 
high vacuum. Brilliant and highly reflective 
coatings Uke those applied to the latest pro- 
fessional telescope mirrors, lasting many 
months without vlalble deterioration, will be 
applied to your mirrors at the following 
prices: 5" or under — $4.00, 6" — $5 00. 8" — 
$7.00, l0*'~-$8.00, 12''— $10.00. 

LEROY M. B. CLAUSING 

9309 Lincoln AVe. Chiesgo, IlL 





CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Some Rk<!Ults from Feeding Spray Chem* 
KALs TO Albino Rats (Rraearch Bul- 
letin 183, College of Agriculture, Agricul- 
tural Experiment Station), by T. J. Talbert 
and W. L. Taylor. It is now common knowl- 
edge that the United States Food and Drug 
Administration of the Department of Agri- 
culture does not permit foreign or inter- 
state shipments of apples which contain an 
arsenical residue of more than a certain 
tolerance. The so-called tolerance or amount 
of arsenic trioxide permitted on the fruit 
was apparently arrived at without adequate 
scientific information or evidence. The 
writers have therefore undertaken to secure 
experimental evidence to show the toxicity 
of spraying chemicals. University of Mis- 
souri, Columbia, Missouri. — Gratis. 


Industrial Research Laboratories of the 
United States (Bulletin of the Na- 
tional Research Council No. 91). A 203- 
page alphabcti^ed listing of 1.575 industrial 
and consulting laboratories, with addresses, 
names of staff members, and work done in 
each. National Research Council, 2101 Con- 
stitution Ave., Washington, I). C. — $2 00. 


A Reply to Inland Watfjiways, being 
comments of the Mississippi Valley As- 
sociation upon a memorandum submitted 
to the Hon. John Dickinson, Ass’t. Sec’y- 
of Commerce, by the Association of Rail- 
road Executives. The pamphlet can be 
obtained from the Mississippi Valley Asso- 
ciation, 511 Locust .Street, St, Louis, Mis- 
souri. — Gratis. 


Notes on a Photo-Elec rRii. (Iiow-Dis- 
ciiARCE Oscillator, by B. Melchor 
Centeno V., E. E. This new device is an 
improvement over the usual type of glow- 
discharge oscillators, permitting a greater 
elasticity in the control of the generated 
oscillating currents and making possible 
many new and practical applications in the 
field of electronics, Melthor Centeno V., 
202 W est 81 St Street, New York City . — 
20 cents. 


The Evolution of Tntirnational Ameri- 
can Conference Series (Congress and 
Conference Series No. 11 ) , by William Man- 
ger, Ph. D., Chief Division of Financial 
Information, Pan American Union. Inter- 
national co-operation has always been a 
characteristic of the American continent. 
In fact, the very existence of many of the 
republics as independent nations is due in 
large measure to the assistance mutually 
rendered during their struggle for inde- 
pendence. With the achievement of inde- 
pendence this policy of mutual helpfulness 
and co-operation found expression in the 
practice of convening international confer- 
ences, dating from 1826. This brief 
pamphlet describes the earlier conferences. 
The Fan American Union, Washington, 
D. C. — Gratis. 


Dairy Farming and Fruit Growing are 
bulletins and circulars issued by the 
New York Slate Agricultural Station. A 
list of the publications can be obtained 
from Prof. J. D. Lucksett, Station Editor, 
New York State Agricultural Experiment 
Station, Geneva, N. Y. — Gratis. 


Modern Turn Index No. 2 is a large table 
giving the type and use, the base type 
(referring to diagram), the plate ratings, 
the screen ratings, the grid volts, character- 
istics, normal services, and remarks about 
radio tubes. Other information is given in 
subsidiary tables. John F. Rider Publica- 
tions Inc., 1440 Broadway, New York City. 

25 cents. 


War Debts (International Conciliation, 
November, 19.33, No. 294), which con- 
tains articles by Harold D. Gideonse and 
Irving Brant, deals with a very practical 
subject. Few know how the debts were 
contracted; this pamphlet tells about it. 
r arncgic Endowment for International 
Peace, 44 Portland St., IVorcester, Mass — 
5 cents. 


Smokeless Shotgun Powders, by Wallace 
H. Coxe, Ballistic Engineer, Burnside 
Laboratory, deals with their development, 
composition, and ballistic characteristics 
as they affect the action of shotguns. It is 
packed with 103 pages of valuable infor- 
mation fully documented, and the bibliog- 
raphy IS excellent. It is an extremely 
valuable rontribution to the subject. E I. 
dll Pont de Nemours & Company, Inc., W il- 
nungton, Del. -50 rents 


Why United States Refiners Complain. 

The question of sugar is of perennial 
importance. The refineries of the United 
States are already overbuilt, so jt seems 
unnecessary to import refined sugar from 
Cuba and our island possessions, which 
means a duplication of mainland facilities, 
and represents a departure in national 
policy, resulting in less wages, as well as 
less use of materials, containers, fuel, and 
power in the United States. American 
Sugar Refining Company, 120 Wall Street, 
New York City. — Gratis. 


Winter Feeding of Wild Life on North- 
ern Farms (Miscellaneous Publication 
No. 159, U. S. Department of Agriculture), 
by Wallace B. Grange. Wild life in north- 
ern climates needs man's help in winter. 
The sheaf of grain that in some European 
countries is raised on a pole at Christmas 
time symbolizes man's response to the need 
of wild life; but more than a symbol, more 
than an offering at a single season is re- 
quired. This pamphlet gives rational di- 
rections for feeding. Superintendent of 
Documents, Washington, D. C. — 5 cents 
{coin). 


Cuiderook of the Westfjin United States 
(Geological Survey Bulletin 845), by 
N. H. Darton, deals with the Southern 
Pacific Lines — New Orleans to Los Angeles 
— which pass through a great variety of 
geographic and industrial conditions. There 
are iiuineroiis maps and illustrations and 
the volume of information is enormous. Il 
makes a book of 301 pages and is a capital 
guidebook to the region covered. Superin- 
tendent of Documents, W ashington, D. C. 
— $1.00 (money order). 


Report of Nat. Screw Thread Comm. 

( Bureau of Standards inisc. publications 
No. 141 ) . Maebinc tool manufacturers have 
Iw'en waiting for some years for this pam- 
phlet, which is a complete study of screw 
threads. A vast amount of work was in- 
volved in compiling this pamphlet. It is 
illiiHtrated by 56 engravings. Superintendent 
of Documents, Washington, D. C. — 15 rents 
{ com ) . 


A Ready Referinie for Plastics. This is 
a compilation of data by a company 
who mold phenol Ics, ureas, and cellulose 
acetates into various forms and shapes. This 
18 a brief description of commonly used 
plastics and has been compiled for the 
guidance of engineers and buyers, and, as 
far as we know, gives a unique set of 
figures. Boonton Molding Company, Boon- 
ton, New Jersey. — Gratis. 


Alden Products Co. This ratalogue gives 
a very complete radio socket layout 
chart, together with information on mod- 
ernizing obsolete tube checkers and set 
analyzers, and is brimful of valuable in- 
formation Alden Products Company, 715 
Center St., Brockton, Mass. — Gratis, 


Horizons, by Norman Bel Geddes. We are 
entering on a new era- which is char- 
acterized by design in various specific 
phases. Thus we have streamlined locomo- 
tives, automobiles, cars, and ocean-liners. 
Mr. Geddes is a well known designer of 
theater scenery and properties. This pam- 
phlet is an excerpt from a book published 
by the De Soto Motors Corporation, a divi- 
sion of the Chrysler Corporation. The com- 
plete book, issued by Little, Brown ,and 
(Company, sells for $4.75. The pamphlet is 
issued by the Institute of Aerodynamic 
Research, General Electric Building, New 
York City. — Gratis. 


American Psychical Institute (Bulletin 
1.) This is the opening pulilication of 
a newly organized society for psychical re- 
search. Its main content is a 75-page ac- 
count of exhaustive experiments on the 
mental independence of a spirit control 
apart from the conscious or subconscious 
mind of the medium. American Psychical 
Institute, 20 West 58th Street, New York 
City.--$2J00. 
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to press the point of the pencil firmly 
against a hard surface and lift up quickly 
in order to have a new lead project outward 
10 the proper writing length. The pocket 
clasp lies perfectly flush with the surface 
of the barrel while the pencil is in use but 
for attaching to the pocket this clasp is 
raised by a simple twist of the barrel and 
is released to catch the pocket firmly by 
pressing its upper edge. 

The Stylofede is neatly made of a hard 
composition with gold-finished metal parts 
and is well balanced to the hand. 


Odd Uses of Sulfonated Oils 

F )R many years sulfonated vegetable 
oils have been used in the textile trade 
as softening and finishing agents. Of late, 
however, these same sulfonated oils have 
been applied to a wide variety of other very 
interesting uses, some of which are de- 
scribed by A. J. Kelly in a recent issue of 
Chemical Markets. The distinguishing prop- 
erty of the sulfonated oils is their ability to 
solubilize or emulsify practically every type 
of water-insoluble solvent or lubricant. 

The cosmetics industry is now consuming 
a considerable quantity of turkey red and 
other sulfonated oils. Many Hhampoos, as 
well as permanent-wave preparations, are 
based on sulfonated castor oil. Brushless 
shaving creams also contain this versatile 
product. And there is one compouml which 
IS to be added to the bath and is advertised 
to bring a breath of the pine woods to the 
bath room. Neutral turkey red oil and a 
little of some aromatic pine derivative such 
as tcrpineol does the trick. Sulfonated cas- 
tor oil is used to solubilize perfumes for the 
manufacture of theater sprays, as well as 
other deodorants or unti-odorants. In fact, 
water soluble perfumes for every sort of use 
are prepared by blending the essential oils 
with the sulfonated oils. 

Sulfonated oils are used in preparing as- 
bestos products. They are quite largely con- 
sumed in the processing of leather, and for 
this application sulfonated cod oil is often 
desired. Sizing preparations for paper and 
for book-binding materials sometimes con- 
tain sulfonated castor oil. It is aUo used on 
wood in a few particular lines. Cutting oils 
for the metal workers can be and are made 
with sulfonated oil. And certain water sol- 
uble tints and stains are improved with sol- 
uble oils. 

Sulfonated castor oil will clean paint 
brushes handily — and mixed with kerosene 
will remove grease and dirt from the hands, 
with no harmful action on the skin. — 
A. E. B. 


Women Poorer Reasoners, Bet- 
ter Hint Takers Than Men 

I F women do not reason os well as do 
men, they are better at taking hints, 
with the result that they may more nearly 
approach the achievements of men. This is 
one conclusion drawn from a series of rea- 
soning tests given 384 students at the Uni- 
versity of Michigan by Dr. Norman R. H. 
Maier of the University psychology depart- 



TRADE MARKS 

and 

UNFAIR COMPETITION 

By Orson d. Munn 

A TRADE MARK is an intangible asset of a business, 
yet its actual value may grow so large that it becomes 
the very foundation on which depends the whole structure 
of the business. Because of this fact, every business man 
should have available such information on trade marks as 
will enable him to judge with a fair degree of accuracy 
the desirability of any mark which he may be considering. 

H ere, in one handy volume, 
written in non-legal terms, is 
a simple yet comprehensive* inter- 
pretation of the Federal statutes 
and the body of common law re- 
lating to trade marks and unfair 
competition. 



" 


Tra^tMami 

UnfMrSUtmt* 

I iiWritBia 



W ITH new products being developed almost daily as 
the result of scientific research, and established busi- 
nesses reaching out into new fields, the coming year will 
find many new trade maiks registered and numerous legal 
battles being waged over the right to use some certain 
mark. To protect yourself against expensive and vexatious 
litigation, you owe it to your business to secure and read 
carefully this new and up-to-date manual that will put you 
on the right liack and will enable you to avoid many of 
the pitfalls wliicb beset the path of the trade-mark owner. 

Price $1.00 

postpaid 

Published By 

SCIENTIFIC American 

24 Wcs.t 40th Street 
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PATENTS — 

' —TRADEMARKS 


MUNN, 

ANDERSON, 

STANLEY, 

FOSTER 

MUNN & CO. & LIDDY 

CRT ia4« 

Patent Attorneys 

SCIENTIFIC AMERICAN BUILDING 

24.26 WEST 40th STREET 
NEW YORK CITY 

1S10 W ST . N W 
WASHINGTON. D. C 

714 SOUTH HILL ST 
LOS ANGELES. CAL. 

SS2 market ST 
SAN FRANCISCO. CAL. 

INFORMATION ON REQUEST 


-PATEIVTS- 


Trade Marks, Copyriglitii. Tatunt Litigation Hand- 
book with illUiitratlonit. lOU mechanical movements. 

Sent free on request. 

ALBERT E. DIETERICH 

Sueeasser te rred Q. Oleterleh A. Ce 

formerly mcmlier Examining ('orps IT H Patent Omoe 
UnulSTSHlD 

PATENT LAWYLB and SOLICITOR 


30 Yetrt* Experience 


002* H Ourty Bld^ 


eahlngten, 0. 0. 


ELP FOR INVENTORS! 


H 3fUIlon4 have been ma<1tf from Idoan properly de- 
veloped and protetted Hend us a rough aketrh or 
model of your invention and we will submit com 
plete report barked by thirty years' cxfitrlence 
t'onfldential sen ice; hank references fumlMhed 
Modern equipment We also manufacture inven- 
tlons in any quantities at low cost Free booklet 
“Hlaking Inventions Fay'* cent on request. 

CRESCENT TOOL COMPANY, Ddpt. H. Clnolnnotl. 0. 


I SELL PATENTS 

If you wish to add New Products to your line, 
or have a good Patent to sell, write me — 

CHARLES A. SCOTT 

Kstabllsbed 19U0 

77i SA Gnraon At*. Rochnetnt, N. Y. 


Experimental and Model Work 

Fine Instruments and Fine Machinery 
Inventions Developed 
Hpeeial Tools. Dies, Gear Cutting Etc. 

HENRY 2UHR, Ine., 187 Lafaypttt St., N. Y. C. 


INVENTOR’S UNIVERSAL EDUCATOR 

Contains 800 meelianiral movements; SO Perpetual Mo- 
tions. instruction on procuring and selling patents and 
selecting an attorney, etc Huggeiti new ideas Price $1.00 
poetpaiJ Ih I'. » Adflress Albert E. Oleterleb* 

802H Ouray Bulldlni. Waablngten, 0 C. 


Other men hate read 
and profited by our 
free book “Patent Pro* 
iection’*. Fully explalna 
many Interesting points to 
Inventors and niustratea 
imporUnt mrrbanical principles With book we also send 
free '‘Evidence of Invention" form Fronpi service, rea- 
sonable fees, deferred payments, thirty-five years experience, 
A>old risk of delay. Write Imraedlntqly to: VIetar J. 

RHlttfrad Patant Attamaya, 069vC. 
VIetar Bulldinf, WaeliiaBton. D. C. 



I ment, reported in the British Journal of 
Psychology. 

Using students in the beginning psychol. 
ogy course as subjects. Dr. Maier divided 
them into two groups, one of which received 
some general hints on what not to do when 
solving the problems presented. The second 
group received no suggestions. The prob- 
lems varied from abstract puzzles, such as 
dividing equally an odd-shaped diagram, 
to constructive work with simple material 
available. The group receiving suggestions 
was from 20 percent to 40 percent more 
efficient. In a variation of the experiment, 
the 384 students were subjected to two 
problems of equal difficulty. The hints were 
given in connection with one of these prob- 
lems and it was solved by twice as many 
individuals as the other problem on which 
no hints were given. 

Because the suggestions were, in general, 
advice against depending on habitual pat- 
terns of thought and blind persistence in 
attempting to solve problems, and because 
the tasks were best done when the hints 
are given, it is concluded from the experi- 
ments that the type of reasoner most siic- 
ressfiil in problem solving is the one who 
can suppress or inhibit his habitual lines 
of thought to allow free play of new ideas 
and thought patterns. Of practical impor- 
tance is the fact that proper training in how 
to reason tends to improve the problem 
solving ability of both good and poor 
reasouers. 

The women students were regularly 
poorer than the men in problem reasoning, 
even though all the problems were not of a 
“mechanicar* nature, which might be more 
favorable to men, Dr. Maier says. Those in 
the group receiving suggestions, however, 
raised their solving average markedly, ap- 
parently benefiting comparatively more from 
the hints than did the men in the same 
group. The men’s scores in this group rose 
decidedly, but the rise of the women’s scores 
was much more. 


New Invention Speeds Surveying 

A SCIENTIFIC device which speeds up 
surveying and map-making and renders 
unnecessary a lot of computations has been 
invented and is now part of the instrument 
which surveyors call the Abney level. The 
inventor is Professor John Sammi of the 
Department of Forest Management of the 
New York State College of Forestry at 
Syracuse University. 

The Abney level is the most efficient in- 
strument for making maps and running 
boundary lines for forestry purposes and 
Professor Sammi has made it still more 
efficient. In fact, it will now solve prob- 
lems in geometry for the surveyor that only 
the human mind was believed able to do, 
leaving only a few resulting calculations 
which can often be made mentally. The 
new device consists of an extra set of 
graduated marks inscribed on the metal 
face of the arc of the Abney level. The 
instrument has always had one set of 
graduated marks which are not disturbed 
by Professor Sammi’s set. His set is simply 
inscribed above the old and an additional 
indicator added to the movable arm of the 
instrument. 

By means of Professor Saromi’s device 
it is now possible to measure to any fixed 
point on a slope of land and find the hori- 
zontal distance to the point by consulting: 


Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

73 Branches located in 
Greater New York 
Established 1853 


Cyclopedia of Formulas 

By Albebt A. Hopkins 

DRESSED in an attractive new binding, 
stronger and more flexible than the old. 
this standard reference Is an indispens- 
able unit for libraries, laboratories, re- 
search shelves and the home. Librarians 
tell us it is one of the most frequently con- 
sulted books and its well worn condition, 
wherever found, attests its usefulness 
Over l.'i.OOO formulas cover every con- 
ceivable application. — $5.50 postpaid, do- 
mestic. 

SCIENTIFIC AMERICAN 
24 West 40th Street New York 


SHOP NOTES 
FOR THE BEGINNER 

... is the subject of an article of 
unusual interest, the first installment 
of which appeared in the December 
issue of tne American Rifleman 
magazine. We would like to send you 
this issue as a sample of what the 
Rifleman means to the man who has 
a workshop in his home. 

As the name suggests, the American 
Rifleman is a semi-te^nical firearms 
magazine published exclusively in the 
interest of gun lovers and gunsmiths. 
It keeps you informed of the very 
latest developments in all types of 
amateur gunsmithing equipment and 
technique. Every issue suggests new 
ideas for remodeling rifles or for other- 
wise putting your workshop to good use. 

A year’s subscription costs but 
$3.00 and includes all the services of 
the National Rifle Association. Use the 
coupon below to ask for full particulars. 
No obligation of course. 


NATIONAL RIFLE ASSOCIATION 
S23 Bmt Building, Wafliiagccm, D. C. 

Gentlemen* — Please send me the December, 
1933, issue of the American Rifleman con- 
taining the article “Shop Notes for Be- 
ginners** together with printed information 
outlining the benefits of membership in the 
N R.A. 

Note, Please attach 6c postage to cover cost 
of mailing. 

Name 

Address . . m 

City 

Sute hit 
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ALL-WAVE AIR SCOUT 

ONLY SET OP ITS KINO IN THE WOELO 

Dtutigned hu it. a. 

CMUt tnveMior •t 
tk9 Unitienal A.€ 

— -OC. Cireuit 



T his powerful lit- 
tle set brings In 


brings In 
all standard broad- 
cast stations and also police calls, amateur 
calls, foreign stations, code and trans- 
Atlantlc phone conversations. Powered by 
Inexpensive batteries. Available In Kit form 
Patented terminal color coding feature 
eliminates need for wiring diagram Red Is 
connected to red, black to black, etc. and 
Met la ready to operate. Used by thousands 
of Boy Scouts. 

Oemplete Kit with Tube, Earphone. AC 
Two Coll» -nothing eleo to buy m- SPtJ.W 
cept batteries ...... .. ..... ........ poatpald 

Atisaiblotl, wired and ready te me— $5.0S 

pettpald. 

HPKriAL OFFER Valuable data on ALL- 
WAVE RECEIVER sent upon receipt of Iflc to 
cover liandllnK roHtit. 

ALLIED ENGINEERING INSTITUTE 
M Park Plaeo-Dept. 8A— New York. N. Y. 


ARMY^NAYY Bargunt 


llareraat'kH 75 I ('art bolt ... . 60 

Marhete-holo . fl.no Flint nhtol 16 on 
Army aaddle ... $» 85 I M/L iliot gun . $4 8*i 
. Hpringfleld ca! 30/06 rifle. 24" barrel now 
' $16 r>0 19.33 eatalog. 304 pages of pistols, ar- 
mor. guns, daggeri etc , mailed for 50 cents 
^ New special circular for 3r stamp. 
KittabliHheU iH66 

I Bannerwan 8ona. 501 B*way. N. Y. City 


Franelt Bannerwan 8ona. 501 B*wa 3 



The cost of a thing is what you pay 
for it; its value is what it pays you 
in satisfaction of ownership. 

ENpMlally In thlN (rue of m 
TeloNOope. 

When you get a distorted, blurred or 
otherwise imperfect image, the rea- 
son is defective optical parts, and this 
is easily corrected. 

If you are not getting a clear and ac- 
curate image of the heavenly bodies, 
send me your mirror for correction. 
The cost is small. THE WORK IS 
GUARANTEED. 

References from satisfied customers 
will be furnished you upon request, 
and will convince you that advice, 
service and material for amateur 
telescope makers are best supplied by 

DONAUI A. PATCH 

SB CraacMU ScvMt SprlngSald, Vaemont 


the graduations on the arc of the level. 
It is necessary to have this horizontal to 
find out the height of the point on the 
slope, a feature essential in making topo- 
graphic maps. It was not possible to de- 
termine such distances except by the use 
of a specially graduated tape or without 
using tables before this improvement in 
the Abney level was made. 

Metallurgy of Watch-Making 

H W. GILLETT, director of Battelle 
. Memorial Institute, Columbus, Ohio, 
has announced the establishment at the in- 
stitute of a research project sponsored by 
the Elgin National Watch Company, for the 
study of the metallurgy of watch-making. 

Various alloys are used in watch parts, 
but they have remained the same for many 
years. Metallurgical advances that other in- 
dustries have developed and applied have 
been singularly lacking in the horological 
industry. Improvement and standardization 
of the metal in watch parts are the primary 
aims of this project. 

The Elgin National Watch Company, in 
the spirit of the word “national” in its 
name, has developed the manufacture of its 
own parts rather than relying on foreign 
sources. It is thus in a position fully to 
utilize metallurgical research developments 
and to work out new alloys especially to 
meet their particular requirements. 

Janies L. Gregg and A. W. MacLaren, 
metallurgists, and H. W. Russell, chief 
physicist, have been designated hy Doctor 
Gillett to work on this research program. 
^A. E. B. 


Renewable Point Fountain Pen 

O NE of the most interesting recent de- 
velopments in fountain pens is that of 
the Esterbrook Steel Pen Manufacturing 
Company of Camden, New Jersey. This 
company has not only developed a pen 
which makes use of its long-famous steel 
points but has added the further feature 
of renowability of points. 

To outward appearance the Esterbrook 
fountain pen is much like that of any or- 
dinary make. The point, however, is of 
a new steel called Duracrome, which was 
developed by the company. This new steel 
has a platinum-like appearance and takes 
and holds a finely tempered point. 

To suit the handwriting of various per- 
sons these points are mounted integrally on 
a plug which screws firmly into the barrel 
of the pen. This interchangeability per- 
mits the purchaser to choose any point he 
desires and eliminates the necessity of re- 
turning the fountain pen to the factory for 
repairs. The pens complete cost from one 
dollar up, and the new points 25 cents. 
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STATIC GENERATORS 

{Continued from page 134) 


that the current from the sprayer is con- 
tinuous and not a rectified one, in which 
case the efficiency will be appreciably 
smaller. The streamers from pointed elec- 
trodes are generally considered as a sort 
of corona involving an insignificant loss of 
energy* but this view is erroneous. Such a 


Wbllensak 


7 C L t 5 C O 7' t 

S I 

1,^ I N C) C 1.1 i. 


1^^ I ilitw atrina ■■ 

Mtring — l,#tl«ir tiuiit 8 *v«hi mmu ntonay 

E thlii prolM«k>n«l outlll tutUy >nM* 

othef pli»yrr» rftoiiMUL 37 It atrini < «lor» 1 urpw 
>d or Whlus --Uio Hold ana Bioek Splral—wllh non- 
Uk ulin. an la. IUiMtrM(>d e«*y diroctiwiM. Money loiek 
Knarontec. 

MAMt I Send check nr Muney Order tl.SS whieli 
MONKV I inolndee Foih«|(* and InaunMiee. *l«ht 
TOO a C O n . if deidml. 1&1 eitra 

O TENNIS SmiNO CO., Dapl.T- 1 . Narmon •N.v. 


PATENT 


f# Voff Hope to 
Realize ProtltH 

from your invention, you must pro- 
tect it with a 1). S. Government 
Patent. Otherwise you may find that 
all your time and labor have been 
lost, because it often happens that 
other inventors are working on the 
same idea. IF YOU HAVE AN 
IDEA, TAKE STEPS TO GET A 

PATENT AT O.NTE ! Your 

ttrst step l8 to get my FREE ^ 

BOOK It tells you lu simple, Ithlg 

plain language just what you Vlfe VV 

must do. how you must pro- 

ee««l lu order to secure Pat- JIOOK. 

cut protection Akaokitm 

I j«EKVE YOU 
IN SECRECY 


4ny drawings, sketches or 
letters y<»u aentl me will be 
kept In strong, steel, lire 
proof flies, that are 
■ccesslble only to 
authorized mem- 
bers of my stair 








164 


SCIENTIFIC AMERICAN 


MARCH - 1934 


METAL-WORKINQ 

LATHE.. 

PmoMoa «|ulpin«nt for tho 
•iMui shop. Now dMlcna And 
RiMiufMlurloc prooowM nwka 
thfai pimuitic bprvHiii pomIUo. CAmplate moUl 
worldfic Utho wlih Aompnitnd ■Udo^reat. t>ow 
MnptfcMi fNccfplMto ond IndoMiidont ahuok ftu«‘ 

ii! • 

■Md<I.O<fSii> 

for wMtdHumlm 



I liL awinc, 34 in lanatti 

Mrd for Mtalo«ua or aaYo urm, 

BpImm plus Kpraas COD Lslhs — ^ 

... . tdHuminc sinno. $4 Attsahmenta for mtUins grinding, ss nd t iw . 
aow-Ulda, aaniUhla ot low itricas. 

Amtrican Machln* It TmI Co , Dopt. 8 9 . 200 B’way. N Y. 



GEARS 


In Stock— Immodiatf Delivery 

adiicera, si>rciokala. thru 
onupUnsa piillaya, ate 
orriad Id our Chip 

_ , ID aposUI sasra of — „ 

a vour hliia prinU snd InquMea 

Write for Catelei Ne. 20 


ClilCAGO GEAR WORKS 
709-773 W. jackMn Mfi, CHICAGO. BL 


^ee5k-/222]r^^(pu NTE RS 




^'^-Rssr 


IMComPOMTtO MasrrusaCoMM 


MAKE ARTIFICIAL MARBLE 

Colorful ijlosHy tiles, no polinhlna, rather uncanny 
Tabletops, bookendM, whetMtonen, ash traya, Inilta- 
tlou Rranite, Hunltary floora Hard, Inexpensive, flic- 
proof : enamels wood Rubber molds for makinu novel- 
ties and statuary Kerret ceiiient processes Ania/- 
Inff samples free (So California, business reserved.) 
JOHN K. PAYN 

045 Grssda Viots Avonua Loo Angoleo, Calif. 


WIXXE Engines 

Otolitu, Ktrottnt, DutMaU or Oaa 
fl to 30 H-P Tha flneat engine 
Milt. Caah or Terma. Direct from ‘ 

FtMtoeytoYoo. WrtUforFrmCMaJLog, 

WITTB BNQIN8 W0BKB 

8 | 8 S OaMwid Am^ R.aO* CarMa tt., 

namIm mrv, mow BtrroauROM. pa. 




AGENTS 500% PROFIT 

QUARANTCCO GOLD LEAF LETTERS 

For Htur« fronta and offiea windowa. Anvon« odd put thani 
oo. Fraa aaiaplM. l.Uiarai offar to panaral agauta. 

METAH 1C 1 KTThR CQ 440 N CUrk St . Thieago 



TEN MILLION 

STORY 

PLOTS 


••all dWferent can Im buUt «Kti thcaid 
Ilf Fl/n OKNIh KuduraMl by aditora 
and Ain«rl<iiui I'ivttun tiuUd widaly uacd 
by Biiooraaful autbura and Mutkni I*trtura 
Htudlua, Kqiiallv rabiably tu prufcaaional 
ur n«w wrUnr Hunklcf fret* 



eSf V W A V apand aprtiig, aunimcr. 
W 18 » le * f^ aatltailng butterftiaa. 
luaectaT I bw hnndreda of klnda fur lutlaciiuna. 
Some worth fl to 07 «a«h SinipU ouliloor work with 
Bty buitruatiiina pictnrea prica Hat Frofli Flnaaura 
Sand lOc for lllnatratod IVoapactua. tarina. bafvre 
aawdwtg buttarSlM 




Experience unneresiary. we 

lu how. Big demand — write 


tell you ... 

I today for free Muihroom Book. 
AMiMMiMiifiiaooM iNousraiu. Lm* Dcpt,436.Tbmnio.O^ 




BLBCTRIG BUN! 

Make toy motord, alarma. nhnckrro 
trick IlKbta. etc Book telling how 
to do 200 atuntM with 110 volts - 
II postpaid. 

CUTTING 4 SONS 
84 K St . Campball. Calif. 


7S 


WORLD-WIDE TWO TUBE 

mmmL short wave receiver 


nrd aatablialMdi ItinaaS 
from IS to 300 lUDtara. 0 #ta~ ^ 
furaiga broadr»ata. pollm 


r thla ramarkabla 3 tub* 
*r AO hlodaL Saod 4 t 00 
SDtiaraetfam OuarDDiaadt 


Horrlaan Radio Ca., 


„ GuarDDiaac.. 

Wot a tnyf Not »n attaghmaatl A raal, tioto. 
alrta AU-Wava Eacalyarl (l.aaa ai)r«Mi>riD%) 

left. SA-l, 142 LIbarty St.. N. Y. C. 


discharge is very concentrated, approximat- 
ing an arc in intensity, so much, in fact, 
that the heat evolved sometimes imposes 
a limit to the use of points. 

In the absence of a detailed description, 
the performance of this sensational genera- 
tor can not be closely determined and the 
actual results may be different from those 
I have indicated, but not greatly so. While 
the energy supply may be increased by 
raising the tension of the sprayer and in- 
creasing the number of the discharging and 
sucking points, there are limitations in this 
respect and it is perfectly evident that, no 
matter how big, such a contrivance is noth- 
ing more than a toy compared with the 
commercial machines employed in the trans- 
formation and transmission of electrical 
energy. 

In view of this, and the low efficiency, its 
application will be confined to scientific 
experiments in which useful results may 
lie achieved either by a feeble working cur- 
rent under high tension or by successive 
explosions. The latter method seems more 
promising because under proper conditions 
it is possible to discharge the spheres in a 
time interval Incomparably shorter than 
that consumed in charging them and so 
amplify enormously the intensity of the 
actions. 

Any device depending on static electricity 
carried by a belt will fail in damp weather 
and will have to be operated in a closed 
space in which the air is properly condi- 
tioned. Also, the belts are apt to deteriorate 
rapidly through the action of ozone, nitrous 
and nitric acid produced by the point dis- 
charge. 

A lthough there is nothing radically 
„ new involved in the construction and 
working of this high voltage generator, it is, 
nevertheless, a distinct advance over its 
predecessors, the result of a scholarly sffort 
towards producing an instrument suitable 
for scientific research. I think though, that 
whatever can be accomplished with it by 
virtue of the continuity of action, can be 
even belter achieved by the use of cosmic 
rays. Moreover, the time consumed in the 
passage of a charged particle from one to 
the other end of the tube is so brief that it 
makes practically no difference whether the 
current is direct or alternating. In availing 
ourselves of the latter we are doing away 
with all the limitations as to voltage and 
strength of the current and, consequently, 
the intensity of the effects which it is the 
chief object to produce. 

As far back as 1899 I made experiments 
with 18,000,000 volts and in some tests I 
was able to pass a currimt of 1100 amperes 
through the air. With my transformers a 
potential difference of 30,000,000 volts, or 
more, could be easily obtained and in the 
present state of the technical arts a tube 
or other device capable of taking up very 
great energy might be manufactured. I do 
nut say this in disparagement of electro- 
static generators ; on the contrary, 1 believe 
that when new types are developed and 
sufficiently improved a great future will be 
assured to them. 

At first thought it might appear that the 
performance of such a generator could be 
doubled by using the free side of the belt 
for carrying away electricity of opposite 
sign. In this case the repulsion on one side 
of the belt would be balanced by the at-- 
traction on the other so that, theoretically. 
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the spheres could be charged without ex- 
penditure of power. But this is contrary to 
fundamental laws of nature and it may, 
therefore, be safely inferred that such a 
plan would not work. 

Static electricity may be eventually har- 
nessed for driving motors and this prospect 
IS attractive on account of the enormous 
power output of such a machine at very 
high voltages. The efficient generation and 
control of these is the chief impediment 
in this direction. As an interesting experi- 
ment the two units of the generator de- 
scribed might be separated and so an elec- 
tric drive improvised. U would be operative 
but ineffifient. 

W HIf.E it is quite evident that excep- 
tionally favorable conditions for ac- 
curate observation will be realized in this 
instrument, it is highly probable that the 
attempts to snia^h the atomic nucleus and 
to transmute elements will yield results of 
doubtful value. Certainly, much of the in- 
genuity and skill now devoted to these illu- 
sionary tasks might be better employed. The 
nucleus is a neutral body consisting of 
tightly packed particles of the same kind 
whieli were originally positive and negative. 
When the body is smashed the particles 
again acquire their charges, without distinc- 
tion, and instantly form neutral pairs so 
that we have nothing for our pains. It is 
folly to expect useful results from transmu- 
tation brought about through such bom- 
barding of targets. If anything of consider- 
able practical value is ever achieved in this 
fiirection it will he by the use of a quasi- 
intelligent agent causing a sorting and 
regimentation of the particles and their 
orderly arrangement as required in the 
formation of a new slructiire. Such a power 
IS possessed by a catalist and if will he even- 
tually harnessed and controlled successfully 
for all sorts of purposes. 


Author's note: Reference to page 134, 

The reauired increment of density can be de- 
termined Dy e simple calculation At the spray- 
ing points, due to their constant action, there 
can be no change in the value 1 8333 found be- 
fore, but from there on the density will in- 
crease and at the very top of the charged area 
it may be 1 8333 f a Since the law of variation 
IS quite immaterial to this argument it may be 
assumed that the increment is proportionate to 
the distance from the spraying points, especial- 
ly as this IS most likely to bo the case. Under 
such conditions, a transversal strip of the belt 
one centimeter long and at a distance X from 
the center of the sphere, will contain a charge 

q = 120(l 8333 -fa ) c.s u Hence the repell- 

ing force exerted by the charge Q on the ter- 
minal will be 

F- Qxl20(1 833J)» jI* 

This integral can be readily solved by ex- 
panding and yields the value 

F-27563S2 I 1088367a dynes 
The mechanical work at the normal belt speed 
of 3000 centimeters per second will, conse- 
quently, be equivalent to 
W=0.8269056 4 0 3265101a kilowatt seconds 
and must be equal to the electrical work of the 
machine with an overflow current of 0.00022 
ampere under a tension of 5,000,000 volts, 
namely, 1 1 kilowatt seconds for each terminal 
BO that 

a— * 0‘8364 electro-static units 

0.3265101 

With this, excess density and distribution of 
the charge as set forth, the net power of both 
belts, expressed in electrical units, will be 2.2 
kilowatts which is exactly the performance of 
the generator with the overflow current of 
0 00022 ampere and terminal tension of 10,- 
000,000 volts. It is evident that just as water 
flnds its level so this balance is instantly 
established under all working conditions and 
is effected by a varying slip of the chargie; 
that if to say. by reduction or increase of its 
trsnslatory velocity according to the changes 
of the load. 
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Books SELECTED BY THE EDITORS 


STKEL TRAILS --THE EPIC OF THE 

RAILROADS 

By Martin D. S levers 

A new bonk on railroads has been 
needed for the last dO years. While 
this one is not quite as pictorial as we 
would desire, still there is a great deal 
which the layman can absorb with 
profit. The writer gives us the lure of 
the railway when he expatiates upon 
the climb from the ground to the locti- 
motive platf(»rm, which seems t<» be an 
awful climb yet in reality is only a 
few feet, with a brawny fireman to help 
you over the last lap. Corners are con 
stantly being cut in railroading and an 
engineer who will not conserve his sand 
will soon be brought to book. There is 
no business in the world as complicated 
as freight rates, yet when once decided 
on there is no trouble even with the 
book-keeping or the collection. There 
are some pertinent questions which Mr. 
Stevers does not answer, probably be- 
cause he would have to get an I. C. C. 
decision. There are other points which 
might have furnished interesting read- 
ing such as the fact that you pay car 
fare whether you ride in the locomotive 
or in a Pullman. The references to bus 
competition are pertinent and sound. 
Electrification is a good thing if you 
can afford it but the steam locomotive 
will, we think, outlast most of us. 
$L00 postpaid.- A. A, H, 

VALUABLE HINTS TO INVENTORS 

By A, F. Cillet 

A HANDY* volume in which the au- 
thor deals with such subjects a.s: 
Who are inventors?; How to invent; 
What to invent; When to apply for a 
patent; How to make a patented in- 
vention pay; and so on. 90 text pages 
plus a comprehensive index. 5 by 7% 
inches. — $1 10 postpaid. — A, P, P, 

.SPECTROSCOI’Y IN .SCIENCE AND 
INDUSTRY 

By S, Jufld Lewis, !).Sr., F.LC., Ph.C. 

T he author of this book has packed 
into its 91 small pages as much solid 
materia] in available form as is con- 
tained in many books five times its si/e, 
and this material is practical, not vague 
and general as material in too many 
treatises is. Its scope is the use of the 
spectroscope for practical problems in 
chemistry and industry, with a few 


digressions. The chapter headings tell 
the story : Elementary Principles ; Spec- 
troscopic Equipment (types of apectro- 
.scopes) ; Spectra (types of) ; Spectrum 
Analysis (of materials) ; Quantitative 
Spectroscopy (for minute traces) ; In- 
dustrial and Scientific Applications 
i metallic analyses, discovery of el- 
ements, organic substances ) ; Spectro- 
photometry; Absorption Spectroscopy 
and Applications. There are 41 figures 
including ten splendid plates of spectra. 
A valuable pocketful. This compact 
work and its contents are well worth 
knowing no matter what use the reader 
has for a spectroscope. — $2.00 post- 
paid. — A. G. /. 


GOD AND THE ASTRONOMERS 

By William Ralph Inge^ K.C.V.O., D.D., 
F,B.A, 

T he famous Dean Inge, whose name 
is said to rhyme with wing, goes to 
the mat once more, this time with those 
of the astronomers who believe that the 
universe is being run down. He is not 
content to let the astronomer.s answer 
the problem alone, and hi.s book is a 
long discu.ssion of the philosophic as- 
pects of the problem as they bear on 
religion. Those who do not like the idea 
of living in a gloomy universe that is 
not winding itself up while it runs down 
will gain much comfort from the dean*H 
talks — especially if their beliefs in sci- 
entific matters are ba.sed merely on their 
wishes — 14.20. — A, G, /. 


ELECTRIC METERS 

By Richard R. Ranson, B,S,, E.E„ Exp. 
Dept,, Cutler -Hammer, Inc, 

A n elementary text on electric meters, 
^ in which the reader is given not 
only the fundamental details of various 
types of meters, but is also told how to 
use and care for them. This book is 
eminently practical in scope, and will 
be found useful to testers and operators 
in electrical work as well as to the stu- 
dent. — $2.15 postpaid. — A, P, P. 

THE FUTURE COMES 

By C, A, Beard and G, H, E, Smith 

T his ITO-page book is a study of the 
New Deal — an analysis of the pres- 
ent recovery program. The senior author 
is famiRar to the reading public as the 


author of “The Rise of American Civ- 
ilization'* and his thesis is that history 
does not repeat itself — we never return 
to conditions as they were and must 
always forge new tools and new meth- 
ods to fit newly arising circumstances. 
The authors see the present as a pivotal 
point in American history. Their analy- 
sis is packed with facts and makes 
pleasant, easy reading. — $1.90 postpaid. 
—A. G, /. 

THE SHAPE OF THINGS TO COME 

By H, G. Wells 

I T is a sad and gloomy picture of the 
future of those of us now living 
which Mr. Wells paints in his newest 
book. Read it and commit suicide — if 
you believe its predictions — is this re- 
viewer’s advice, for you have little left 
to live for. The Hoover depression is to 
la.st 50 years, by the end of which civil- 
ization will have sunk to a shadow and 
a .shambles. Europe’s horrible next war 
(1940-49) will be partly the cause of 
this but not tlie primary cause, which 
is our intellectual deficiency— our in- 
ability to understand what is the matter 
with us. Mr. Wells proceeds to tell us 
what is the matter with us. 

After the European War with its gas 
and germ methods, awful air raids on 
civilian populations, and a ghastly two 
year plague which halves the world’s 
population, comes world impoverish- 
ment, disintegration, chaos, hunger, 
filthiness, decadence — New York City 
abandoned in 1958, Radio City faUing 
down from disrepair, Detroit producing 
only 1000 cars a year. At last, in 1%5- 
75, comes the recovery of prosperity 
and the organization of the Modern 
World State (somewhat socialistic) . We 
then see a picture of what a Better 
World might be if only we humans 
were not such fools, according to Mr.' 
Wells. 

Ho hum — this is Mr. Wells at his 
worst and best. If you really enjoy self- 
induced shivers read this book, but if 
you are already worrying about stocks, 
give it to some enemy. But there is a 
lot in it that is well worth thinking 
about. — $2.70 postpaid.-ir-^, C, /. 


For sale by 

SaENTOnC AMERICAN 
24 West 40th Street 
New York City 



COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 

Member of the New York Bar 


Remarks on Protecting Intellec- 
tual Priority 

By E. H. WESTLiNt; 

1 00KING back over ihe April 1933 mini 
i her of Scientific American, page 219, 
I found a highly interesting article on a 
method of proving priority of inventions. 
For over 20 years, however, I have used a 
procedure which I consider much better 
than the one described. It has the advan- 
tage that you can open the letter and show 
it, if you want to, and have as many dupli- 
cates as you see fit. As follows, then: 

You write out, as completely as you wish, 
all you want to say about your invention. 
Have your friends, as many as you desire, 
witness the papers. But what I now shall 
say will demonstrate that no witnesses an* 
really necessary, as the instrument as such 
is a self-contained, authentic witness. There 
are two ways, both incontrovertible, and 
iron-clad, as it were: 

1. Have all your writing on one sheet of 
tracing paper, and then make a blue-print. 
Next, fold the blue-print, with the white 
<ude out, sealing the edges with a gummed 
label or two. Then use no envelope, but 
write the address and put stamps on the 
outside of the blue-print itself and mail it 
to yourself, or to anybody else. The address 
on the outside is not important, but it is es- 
sential to have the Post Office cancellation 
stamp on the instrument itself. It is self- 
evident that the question of whether it has 
been opened or not will never arise. When 
the document was sent through the mail, it 
already was a blue-print. 

It is entirely impossible to send an empty 
blue-print through the mail, then make 
lines on it with acid, or the like, pretending 
that such lines were there when the blue- 
print was sent, because the microscope will 
show the fraud. 

It is possible, however, to send a white 
paper through the mail, then impregnate 
the paper with blue-print mixture, and 
make a blue-print, still retaining the Post 
Office mark on the other side. But that is 
very difficult ; perhaps more so than making 
counterfeit money. The microscope will 
show that the document has been wet, and 
then dried again, after the postmark has 
been stamped on. However, to avoid even 
this possibility, a notary public may stamp 
the blue side of the paper, before mailing. 

2. Instead of making a blue-print of your 
brain-child, take a photograph of the de- 
scription and drawings of the same, and 
make a print on one of those postcards to 
be had at any photographer. Address the 
print, put a stamp on, and send it through 
the mail. Never mind if the writing can not 
be read without a magnifying glass. Such 
con easily be obtained whenever you need 
it. And it might be of advantage. Postal 
employees who sometimes read those cards 
would not take the trouble, or have the 
time, to htmt up a magnifying glass. 


Obviously, there is no need to register 
such a Idler or card. But there is nothing 
to prevent it. 

And finally it should be remarked that 
the generous offer of the Scientific Amer- 
ican to store such documents is of great 
value to the inventor. He should also avail 
himself of that safeguard. 

Government Radio Control 

OVERNMFNTAL control over radio 
broadcasting operations in Denmark, 
which ranks first among nations in the 
number of receiving sets in proportion to 
population, is said to be giving complete 
satisfaction. Furthermore the control system 
is self-supporting financially, says the De- 
partment of Commerce. 

Danish broadcast programs are con- 
trolled by a supervisory board of 15 mem- 
bers which accepts suggestions from civic 
organizations which have been formed for 
the purpose of seeking an improvement in 
radio programs. 

Receiving sets are licensed at about $1.75 
a year and the broadcasting monopoly re- 
ceives the entire sum. In most European 
countries the government levies a tax on 
receiving sets. 

There is about one receiving set for each 
seven persons in Denmark, while in the 
United States the estimate is one set for 
eight and a thin! persons. 

Paint Not a Trade Mark 

I N ex parte Polosi Tie and Lumber Com- 
pany, First Assist ant Commissioner Kin- 
nun held that the company, of St. Louis, 
Missouri, is nut entitled to register, under 
the Act of 1905, as a trade mark for tele- 
phone, telegraph, and electric power poles, 
the mark described as consisting of a silver 
colored coating applied to the transverse- 
ly cut ends of the poles. 

The ground of the decision is that this 
painting would not function as a traile 
mark. 

In his decision, the First Assistant Com- 
missioner said: 

“The cut ends of fence posts permit the 
water to enter lengthwise of the grain of 
the posts to a greater extent when the posts 
are in vertical position than when the wa- 
ter merely strikes the sides of the posts , . 
it is believed the public on seeing the posts 
with painted ends would consider the paint 
applied for protection rather than for trade- 
mark purposes and would not get the im- 
pression ‘of trade-mark significance.” 

Shellac Substitutes 

I T has been directed by the Federal Trade 
Commission that Acme Shellac Prod- 
ucts Corporation of Long Island City, New 
York, shall discontinue advertising and sell- 
ing its products as ”Shea-Lao*’ when not 


made from shellac gum dissolved in alcohol 
or when shellac gum is not the predominant 
element. 

Exception to this order is permitted if the 
word “Shea-Lac” or any other word which 
in appearance or sound simulates the word 
shellac, is accompanied by the word “sub- 
stitute,” or by “other apt and adequate 
words, in equally permanent and conspicu- 
ous lettering, clearly indicating that such 
product is a substitute for genuine shellac.” 

The American Flag for Advertis- 
ing Purposes 

T he Legation of the United Stales at 
Prague has been advised by the Minis- 
try for Foreign Affairs that the Ministry of 
Commerce has taken measures necessary 
to cancel from the register all trade marks 
and marks which contain the American flag 
or ^‘mblem8. It is further indicated that pro- 
ceedings would be brought against firms 
which use the American flag in advertising 
in direct contravention of the Czechoslovak 
law. 

Argentine Trade Marks 

T he Argentine Supreme Court has jiisi 
handed down a decision to the effect 
that foreign language trade marks regis- 
tered in Argentina may be re-regisicred 
when they expire. 

Several months ago a law was passed re- 
quiring trade marks to be registered in 
Spanish or a dead language, exception made 
for proper names. Shortly afterwards, a 
firm applied for re-registration of its French 
trade mark which had been obtained prior 
to the passing of the new law. The applica- 
tion was denied because of its foreign lan- 
guage features. The case, which was ap- 
pealed, finally reached the Supreme Court 
which rules that the new law was uncon- 
stitutional as regards its application to 
trade marks already registered at the time 
it was passed. In his decision the Judge 
stated that trade marks constituted acquired 
rights and are consequently considered as 
private property, which is rendered invio- 
late under Article 17 of the Constitution. 
This decision is particularly welcome to 
foreign companies whose trade marks are 
of definite value. 

Danish Patent Statistics 

A TOTAL of 25.30 patent applications 
were filed in Denmark ifi 1932. During 
the same year 1661 patents were granted, 
divided by country of domicile of the pat- 
entee as follows: Denmark, 519; Norway, 
53; Sweden, 134; Germany, 372; France, 
48; Austria, 21; England, 141; United 
States of America, 165; other countries, 208. 

At the end of 1932 there were 6899 pat- 
ents in force In Denmark compared with 
7109 at the end of 1931. 
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ACROSS THE EDITOR’S DESK 


I N the future, even more than in the 
past, readers of Scientific Ameri- 
can are going to be kept in touch with 
the events of science and industry 
through the thoughts of men who have 
achieved prominence in their respective 
fieids. The editors are aggressively fol- 
lowing a long-standing policy of obtain- 
ing articles only from unimpeachable 
sources, thus assuring the reader of the 
authenticity of the material. Some of 
the articles are noted in the box at the 
right; others are in preparation. For ex- 
ample: The question of tariffs and their 
effect on industry is one that has far 
more than political implications. Tw<» 
authorities on the subject have indicated 
their willingness to write on opposite 
sides of the question, one stating that 
he will prepare his material after we 
obtain the definite promise of the other. 
Negotiations are now underway ; we can 
not tell you more at this writing, but we 
promise that the articles will be forth- 
coming, and that they will be well worth 
waiting for. 


A MAN claims that he is the father 
of one of a pair of twins, but not 
of the other; a m<»ther contends that she 
has been given the wrong baby to bring 
home from the hospital; a man denies 
being the father of an illegitimate child 
when accused by the mother. These 
actual cases offer excellent opportuni- 
ties for using blood group tests in an at- 
tempt to arrive at the truth. The ques- 
tion “whose baby?” is one with which 
the courts of the world have struggled 
from time out of mind. Even Solomon 
had this problem to 8«)lve. Now science 
appears to Ik: approaching a definite 
basis upon which such a question may 
be answered to the satisfaction of all 
concerned. Prof. Laurence H. Snyder 
has prepared for us a comprehensive 
article, to appear next month, in which 
the whole story of determining parent- 
age by blood group tests is told in an 
interesting and informative manner. 

• 

T he phrase “pushing back the fron- 
tier” usually connotes pjftogress to- 
ward national prosperity, but when 
applied to our method of cutting trees 
for newsprint paper, it has a diametri- 
cally opposite meaning. We have push- 
ed back the newsprint-forest frontier 


into Canada and it is becoming more 
and more apparent that another source 
of supply must be found to meet the 
huge demand. Dr. Charles H. Herty has 
found it in young — and otherwise prac- 
tically worthless — southern pine. His 


NEXT MONTH 

IT Laurence H. Snyder, Profes- 
sor of Zoology, Ohio State Uni- 
versity, will write on the deter- 
mination of parentage by blood 
tests. 

H Sources of paper pulp consti- 
tute a vital problem to the news- 
paper industry. An article by 
Dr. Charles H. Herty wiU tell 
of a vast potential supply of 
pulp that has hitherto been 
overlooked. 

IT Rev. Joseph Lynch, S. J., con- 
tributes a highly informative 
article on the work of seismolo- 
gists, written for the layman. 

COMING 

IT Charles F. Kettering, Director 
of the Research Laboratories of 
General Motors, will write on 
the necessity of business man- 
agers getting the research point 
of view. 

IT Sterilization of the mentally 
un6t and criminally insane will 
be dealt with in two and possibly 
three articles, prepared by au- 
thorities. 

IT How important is foreign 
trade to national recovery? We 
are now negotiating for two 
articles on this question, and ex- 
pect to present them soon. 


article concerning this development, 
scheduled for our May issue, not only 
gives the economic side of the subject 
in strikingly complete fashion, but also 
is exceptionally interesting per se, and 
especially to Dixie. Southern pines may 
yet bring the south “out of the woods” 
with an industry of gigantic proportions. 

# 

P ARALLELING, ip some respects, 
the article on paper-pulp from south- 
ern pine, mentioned alnive, is another 
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that we expect to present next month, 
and which tells of experiments now be- 
ing carried out with the idea in mind of 
increasing the rate of growth of trees 
indigenous to the United States. This 
work, being done by the Institute of 
Forest Genetics in California, will have 
a direct bearing on every phase of our 
daily life in which wood enters. Not 
only faster growing trees, but tall 
straight trees, disease and cold-resisting 
trees, and fine-grained, knotless trees 
are the aim of the Institute. 

• 

W HEN a particular phase of pure 
science is being discussed, it is 
usual for some hard-headed, practical 
person to ask the question: “Of what 
material use is all this theory and ex- 
perimental work that appears to have 
no definite objective?” Sometimes the 
answer must be: “None that we know of 
as yet,” because by the very nature of 
pure science research, practical and 
utilitarian ends do not enter the con- 
sideration. But in other cases it is pos- 
sible to point out very definite results of 
pure science, and seismology is a case 
in point. In our May issue Rev. Joseph 
Lynch, S. J., Director of the Seismic 
Observatory at Fordham University, will 
give two definite pictures of seismology. 
The first is of the workings of the in- 
struments of the science, with an ex- 
planation of how they function and what 
they tell, and the second is of the prac- 
tical ends which are attained. The stu- 
dent of science and the aforementioned 
hard-headed utilitarian will both find 
much of interest and value in this dis- 
cussion. 


B ecause of the growing interest in 
photography— not on the part of 
the “snap-sholter” but by the serious ad- 
vanced amateur — we are planning a 
scries of articles on this subject for 
early publication. The rapid advance of 
photographic technique in the last few 
years has opened a vast field of opera- 
tion for those whose desires are for 
something more to do than just “push 
the button.” More of this later. 
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At the close of the day, at the end of the week, at the 
turn of the year, when your mind ranges back to sum 
it up, what counts for most? 

Is it not the people you spoke to and what you said 
to them and what they said to you? The ideas born in 
conversation, the new slant given to your thoughts by.- 
a word or two, the greetings and farewells, the advice 
and the admonitions, the hopes confessed and ques- 
tions answered — these and a thousand other vocal 
expressions make up the story of our lives. 

To be cut off from human contact is to live but part 
of life. The wonder of the telephone is that it multiplies 
human contacts, restores broken ones, strengthens 
strained ones and constantly develops new oilcs. In 


spite of distance or storm or inability to move about 
freely, you can be as active, sociable, alert and informed 
as you wish by telephone. 

Just think of this the next time you use the tele- 
phone. With no greater effort than the calling of a 
number or the turning of a dial, you can speak to almost 
anyone, anywhere. No place or person is far away when 
you can say — “I’ll call you up.” 


Is (his somebody's birthday f Is someone in another town beinx 
married or celebrating a wedding anniversary f The sound of your 
voice and your good wishes will brighten the day* The rates are 
low* You can make a daytime station to- station call to most places 
75 miles away jor about 50c. During the evening and night 
periods many rates are 15% to 40% lower than in the daytime. 
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HUMERUS, HUMERUS, FEMUR, 
OF MAMMOTH 


F red KELLER* Kewance, Illinois barber, has 
the instincts of a scientist, for ivhen he stubbed 
his toe while wading in a river he quit fishing to 
investigate and discovered a fine skeleton of a mam- 
moth. Mastodon and mammoth skeletons are not so 
rare as some believe — hundreds have been found 
and it is said that there is one in every swamp, but 
good ones, well preserved, are not common. Many 
otherwise good specimens have been ruined by am- 
ateur excavation, as some crumble when exposed 
to the air without special treatment. It is best 
to cover up such finds and call in a scientist. 
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China Modernizes 


By WILLIAM S. SHIPLEY 

President. York Ice Machinery Corporation 


M ention china to the average 
American citizen who has never 
traveled abroad, and there imme- 
diately comes to his mind the picture 
of a far-off, half civilized country, 
vaguely located “somewhere East of 
Suez,” where strange and mysterious 
things happen; a land of unending 
wars and counter-wars, of fierce hatreds 
and quick-flaming passions; a land of 
quainti picturesque cities teeming with 
humanity, full of queer sights and 
queerer smells, where furtive, shadowy, 
queued figures scurry through dark, 
narrow alleys, with now and then the 
flash of a jade dagger in the dim light 
of swinging colored paper lanterns. 

This is the China of the movies. It 
would indeed be difficult for one who 
carries in his inind*s eye such a picture 
of China, to get into that picture the 
modern steel-and-concrete, 22-8tory 
structure which has recently been 
erected, in the International Settlement 
district of Shanghai, as the home of the 
Joint Savings Society of Shanghai. 
Somehow those unfamiliar with pres- 
ent-day China do not find it easy to 
associate that country with a modern 
skyscraper,' rising to a height of 265 


feet from the sidewalk to its topmost 
pinnacle- ~a building of architectural 
beauty and refinement of design that 
would be a credit to New York or Chi- 
cago or San Francisco. And still more 
difficult is it for most of us to fit into 
our conception of China that most re- 
cent product of western civilization: 
air conditioning. 

Y et in this ultra-modern banking 
structure was installed, by the en- 
gineering staff of the Shanghai Division 
of the York Ice Machinery Corporation, 
an air-conditioning system as complete 
and as up-to-date as any to be found in 
America. In fact, it is perhaps the most 
complete system of its kind yet installed 
outside the boundaries of the United 
States, 

The building, designed by a Czecho- 
slovakian architect who is considered 
a leading member of his profession in 
Shanghai, is more than an office build- 
ing, since it is intended to serve also 
as an apartment hotel for both perma- 
nent and transient guests, as well as to 
serve the needs of the Joint Savings 
Society of Shanghai. The latter is a 
Chinese owned and operated institution 


for savings. Its capital stock is held by 
a number of large Chinese banking in- 
stitutions that make use of the Joint 
Savings Society’s facilities in lieu of 
savings departments in their own banks. 

In this building, the vaults, located in 
the basement and sub-basement, are 
supplied with fresh, pure air, automati- 
cally kept at the right temperature and 
relative humidity for comfort. The main 
banking hall, also in the basement, is 
likewise air-cooled and conditioned, as 
are the main lobby and the dining room 
and lounge on tlie second floor. Sep- 
arate units cool the air of the grille 
room on the 14th floor, keeping the air 
washed clean of impurities and properly 
dehumidified. Other units take care of 
storage rooms used in connection with 
the hotel kitchen and pantry service 
on the second floor, and supply con- 
stantly cooled and conditioned air to 
special refrigerating chambers located 
on each floor from the third to the 
fourteenth. The system also supplies 
cold drinking water for each of these 
floors from a central water-gooling sys- 
tem in the sub-basement. 

Shanghai, scene of the International 
Settlement, where many American, 
French, and British firms have estab- 
lished headquarters or branch offices, 
is today the principal customs port and 
clearing house of China’s world-wide 


173 


174 


SCIENTIFIC AMERICAN 


APRIL ^ 19a4 



**Many hands maka light work.*’ Skids or rollars are saldom used in China for 
even the heaviest work. Plenty of coolies are always available to do any job 


foreign trade. Due to the security of life 
and property in the International Set- 
tlement of Shanghai, and also because 
of the fact that each nationality repre- 
sented in Shanghai is under the protec- 
tion of its own national courts and laws, 
the city has become the headquarters 
of practically all foreign firms doing 
business in China. 

T he city, as now constituted, includes 
the International Settlement, which 
takes in the original British, American, 
and Japanese concessions, now consoli- 
dated into one unit under a Municipal 
Council. Adjacent to the International 
Settlement lies the French concession, 
governed by a French Council, but on 
the order of a French colony, subject 
to the home government. Beyond this 
lies the Municipality of Greater Shang- 
hai, better known as the Old City, or 
the Native City. 

Shanghai has been aptly termed the 
Paris of the Orient. It is indeed a city 
of brilliant, flashing color and unend- 
ing drama, the scenes of which change 
with kaleidoscopic swiftness, from the 
endless variety of wares to be seen in 
its fascinating shop^ along Nanking 
Road — ^the “Champs Wysees” of Shang- 
hai — to the unique, hand-wrought native 
curios so alluringly displayed to tempt 
the tourist gs he goes ricksha-ing 
through “Pig Alley,” the local name for 
the last street of the International Set- 
tlement before you come to the Old City 
— ^that ancient section of native Shang- 
hai, whose narrow, dim alleys and 
quaint customs have remained un- 
changed since before the days of Rome. 

Yet the part of Shanghai which is the 
International Settlement has its modern 


aspect. It has its clean, well-paved 
streets, its street cars, its motor cars. 
It has its great department stores too, 
with their modern open-air ground- 
floor dining rooms and roof-garden 
cafes. In size, variety, and quality of 
merchandise, these stores are fully 
comparable with many of the larger 
department stores of our American 
cities. 

To visit Shanghai, and to live there 
for any length of time, is to discover 
that it is a city which combines the 
modern with the ancient in a most fas- 
cinating way, a city whose people are 
living their daily lives and carrying on 
their daily business in much the same 
way as we of the western world conduct 
our affairs, yet according to customs 
and traditions that have come down to 
them, from father to son, through count- 
less generations. For China — the real 
China — is centuries old. 

But there is a young China today, a 
new generation of young men in China, 
who in recent years have grown more 
venturesome, and who have allowed 
themselves to come into closer contact 
with other races and to come under 
the infhience of foreign ways and cus- 
toms. Today they are slowly, gradually, 
building a scientific and industrial sys- 
tem which is establishing new standards 
of living — standards that seem more 
alluring to the younger China than do 
the age-old traditions and customs 
which they have inherited from their 
honored ancestors. 

One senses this change in their ap- 
parent eagerness to emulate and copy 
American ways and methods; in their 
earnest desire to acquire something of 
that material prosperity which they have 


seen in their contacts with foreign busi- 
ness men and business enterprises in 
China, and particularly with Ameri- 
cans. This is largely responsible for 
the steady growth in China’s trade with 
foreign nations, and this, too, accounts 
for their eagerness to import American- 
made products, even though many such 
products are, to them, new, unknown, 
and wholly strange. 

Despite this willingness to accept 
American ways, it was no easy task to 
introduce into China the American in- 
novation of air that is mechanically 
washed, purified, cooled, and regulated 
as to temperature and humidity, before 
it can be breathed with safety and com- 
fort. At first, the native Chinese looked 
with suspicion on all things mechanical, 
preferring to do things as they had been 
doing them for centuries, often in ways 
that seemed crude and primitive from 
the standpoint of western civilization. 
Even today, no native Chinese wood- 
worker or carpenter will drive a nail 
into a piece of wood without first drill- 
ing a hole in the wood with his crude 
drill. It is the way he has always 
done it — why change? 

The American manufactur- 
ing concern attempting to 
do business in China will 
find itself confronted 
with a situation that is 
unique, due to politi- 
cal and economic con- 
ditions which are pe- 
culiar to the country, j 
and to the long in- \ 
grained habits of its 
people. 

The method of secur- 
ing contracts, for ex- 
ample, is different in 
China from that of America 
Owing to the fact that the 
nationals of each foreign 
country live in China under 
their own laws, and conduct 
their business procedure 
under these laws, it is im- 
possible to assume that cer- 
tain conditions are legal, 
which we in America are accustomed to 
accept without question. It is not safe 
to take any business situation for grant- 
ed in China, or to assume that such and 
such is the case in dealing with the 
other nations; some countries have lien 
laws and some have none, while some 
nationals have consular courts and 
others are governed by and subject to 
the rulings of the Chinese courts. Thus 
the nationality of the purchaser, the 
location of the plant, the source of the 
money supply, and the credit of the 
purchaser are all factors that have an 
important bearing upon the making of 
contracts in China. 

In view of these complications, and 
considering the fact that no lien law 
exists in China, every supplier of ma* 
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chlsety must employ his own methods 
of guaranteeing payments. When a con- 
tract is secured from a Chinese buyer, 
it is customary to secure an advance 
payment of at least 25 percent of the 
contract price as **bargain money,” and 
another 25 percent or more at time of 
delivery, in the case of such items as 
machinery and equipment. As no manu- 
facturer in China can secure a lien on 
machinery supplied or installed, it is 
necessary to secure some form of guar- 
antee for the final payments before mak- 
ing delivery of the material. Without 
going into the intricacies of the Chinese 
banking system, suffice it to say that the 
Chinese have a system of guaranteeing 
payments which gives to the American 
business man the fullest protection. 


AFTER a contract is once made and 
the **bargain money” paid, it may 
safely be said that the American con- 
cern doing business in China will be 
able to operate with fewer bad debts 
than the average firm doing business in 
America. This may be due to the cus- 
tom of securing bank guarantees, 
or shop guarantees, as they are 
called; or it may be due to 
the fact that the Chinese 
business man, as a rule, 
thinks very highly of his 
business reputation. In 
other words, he dreads 
to “lose face.” He will 
resort to almost any 
means of securing a 
reduction from his 
original price, but he 
will never flatly refuse 
to pay a bill which he 
has contracted, since by 
repudiating entirely a 
just debt, he would “lose 
face” with his business as- 
sociates. This is one custom in 
China which reacts favor- 
ably for the American busi- 
ness man in his dealings 
with the Chinese buyers of 
his products. 

When York first entered 
into active selling in China, in 1920, 
the idea of refrigeration for general 
purposes, much less for industrial or 
domestic purposes, had not yet pene- 
trated into that country. During the 
World War, the demand for frozen eggs 
gave rise to the establishment of a cold 
storage industry to some extent in 
China, and from this beginning it was 
more or less of an uphill fight all the 
way to the point where the Chinese 
would finally become truly “air-condi- 
tion minded,” as are the people of 
America today. But that the people of 
China are rapidly coming to accept the 
modem American viewpoint as to tlie 
value of mechanical refrigeration is in- 
dicated by the fact that more than 250 
York machines, with a total refrigerat- 
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ing capacity in excess of 3500 tons, 
have b^n installed in China during the 
past decade. Some of these machines 
have been located in remote interior 
cities where few foreigners other than 
missionaries are permitted to visit. 

China is a place where labor is amaz- 
ingly cheap, but at the same time very 
inefficient, except in cases where the 
same routine work can be done over 
and over again, day in and day out. 
The mentality of the Chinese workman 
is peculiar, however, in that once hav- 
ing been shown, and having thoroughly 
grasped, a principle or a method of 
working, he will never forget it. Today, 
the York organization in China has 
reached a stage where it has developed 
and trained a staff of Chinese fitters 
who can install complete plants of the 
type placed in the Joint Savings Bank 
Building of Shanghai. And though they 
still show a preference for their own 
tools, as against the high-grade special 
tools provided for them, the fact re- 
mains that they accomplish results. 

Construction work in the Shanghai 
plant is performed in practically the 
same manner as it is done in America, 
except for the fact that every piece of 
machinery, even to the heaviest com- 
pressor weighing several tons, is lifted 
by hand and carried to its proper posi- 
tion, rather than moved on skids or 
rollers. The old adage that many hands 
make light work was never more aptly 
illustrated than here, because it is al- 
ways possible to obtain as many Chinese 
coolies as may be required to lift any- 
thing that is desirable to move, regard- 
less of its weight or bulk. 

The Chinese native, as a rule, is not 
only willing but eager to follow the 


lead and adapt himielf to th# manners 
and methods of his American' cousin, 
not only in his dress and manner and 
ways of doing things, but in his en- 
gineering, fabricating, designing, and 
producing of machines that contribute 
to his physical comfort and well being. 
It took him a long time, comparatively 
speaking, to assimilate and adapt to his 
own uses the principles of modem air 
conditioning. But now that science has 
pointed out that the motion of air, 
temperature, and relative humidity are 
subject to automatic mechanical control 
and regulation, and are factors which 
are intimately related to one another in 
contributing to his physical comfort, we 
may reasonably expect that air condi- 
tioning will find increasing fields of 
practical application in China. 

I F America has taken up the air con- 
ditioning of its office buildings, China 
will take it up; if it is the custom to 
cool and condition the air of our Amer- 
ican theaters, our homes, churches, 
public buildings, even of our crack 
American railway trains, we may soon 
expect to find theaters, and likewise 
homes and railway trains in China pro- 
viding the comforts and advantages of 
conditioned air. If a new American 
method of making artificial ice, or of 
using refrigeration in the preservation 
of foods, is developed in America, we 
may look for its counterpart in China. 
For llie interests of modern China and 
the Chinese center today in America, as 
the nation which points the way, a na- 
tion whose leadership China is only 
too willing to follow if it may lead them 
to a broader, richer civilization, with 
its attendant benefits. 



These Chinese laborers, drilling holee preparatory to driving nails, prefer to 
use their own crude drille to whi^ they are accoiloaiedt rather than modern tools 
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British Motor-Lifeboats Are Highly Successful 


T he old-fashioned oar-propelled lifeboat is rapidly being 
replaOed along the coast of England by modern motor- 
driven boats equipped with numerous flotation chambers 
and rugged power plants. Two types of these boats, placed in 
service by the Royal National Lifeboat Institution, are shown 
in the illustrations above. In the fleet now in use, there are 
boats that can free themselves of water by means of scup- 
pers as soon as it comes on board; keep afloat with every 


water-tight compartment damaged; right themselves in a 
few seconds if capsized; and continue running even with the 
engine room flooded. In the upper left-hand corner of the 
illustration is shown how the air intake pipe for the car- 
bureter is mounted so that it remains well above the water 
line, even when the boat herself Is water-logged. These boats 
are expensive to build, costing from 15,000 to 45,000 dollars 
each, but they saved 398 lives in 1933. 
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OUR POINT OF VIEW 


Naval Aviation 

ADMIRAL W. H. STANDLEY, Chief 
Naval Operations, recently ex- 
pressed the determination of the Navy 
**to fight bitterly against any such move 
as is now contemplated for an indepen- 
dent, united air force. . . He said 
further that the efficiency of the Navy 
would be destroyed utterly if her air 
force is taken away from her. 

We heartily concur. Moreover, we 
wish to emphasize the Admiral’s state- 
ment that the Navy still is the country's 
first line of defense. 

For the sake of argument, let us as- 
sume that the country would be willing 
to place the responsibility for coast de- 
fense upon an independent air arm and 
coastal defenses. Enemy ships might op- 
erate just beyond range of either, block- 
ading us most effectually. At the same 
time an enemy air armada might be 
made ready, with the fleet as its base, 
that could smash port facilities and 
transportation lines, thus crippling our 
food supply systems and causing whole- 
sale starvation — to say nothing of popu- 
lations wiped out by bombs and gas. 
Our fleet without its own perfectly co- 
ordinated air force — Navy-trained for 
operation with the Navy — when sent out 
to meet the enemy, would be so handi- 
capped as to be easily destroyed or put 
to flight. The enemy’s air and water 
craft, acting in concert as a well-round- 
ed unit, would be more efficient than an 
unbalanced fleet. And a fleet depending 
on the operations of an air force over 
which it has no direct control — an inde- 
pendent air arm — would certainly be 
unbalanced. 

It has been vehemently argued that 
airplanes have rendered surface war 
vessels obsolete. Perhaps there may 
have been some grain of truth in this 
assertion right after the World War 
when aviation had just learned much by 
actual experience and navies were still 
ignorant of the possibilities of air fight- 
ing, Now, things are different. Besides 
carrying planes, ships have been given 
highly efficient anti-aircraft guns and 
have been protected against air bombs. 
On good authority we know that not 
even the stacks of some of our latest 
ships are vulnerable to bombs. 

Ilie fleet is still the country’s first line 
of defense, to protect its interests a mile 
or a thousand miles from shore; and 
the Navy must have its own air force. 
Now that we are to have a Navy ade- 
quate, as to ships and tonnage, to our 


national defense needs, it must not be 
again weakened by this proposed lop- 
ping off of its carefully nurtured, lusty, 
fighting “eye of the fleet” which “knows 
a ship when it sees one.” 

The Motorist Pays . . • and Paya 

AMERICAN motorists paid over a 
-^quarter of a billion dollars to the 
federal government during 1933 in the 
form of various motor taxes. To the in- 
dividual states they paid more than half 
a billion in sales and fuel taxes, regis- 
tration and driver’s license fees, and 
other levies. Altogether, the motorist is 
revealed, by figures compiled by the 
American Petroleum Institute Commit- 
tee, as a hillion-dollar tax payer. 

When the first gasoline tax was im- 
posed in 1919, the total amounted to 
only a little over a million dollars, and 
the funds so obtained were used for the 
direct benefit of the motorist — to finance 
road construction. There could be no 
legitimate objection to this use of the 
money; in fact, such taxation for the 
purpose was the only logical way to pro- 
vide for the demands for better roads. 
But then the federal government recog- 
nized the motorist as a fertile — and 
docile — source of revenue, and it dipped 
deeply into his pocket without even a 
pretense that the proceeds of taxes 
would be used for roads. The ease with 
which individual states were collecting 
gasoline taxes opened a huge field for 
budget balancing, and the motorist 
paid! 

It seems that those legislators who 
have been responsible for the steadily 
increasing taxation placed on the motor- 
ist are still living in the early days of 
the automobile, when a car was the 
plaything of the idle rich and as such 
was a distinct luxury. The time rapidly 
arrived, however, when the automobile 
became an absolute necessity to a large 
proportion of the people of the coun- 
try, and this condition prevails now 
more than ever. 

To cap the climax of the whole taxa- 
tion grab, the additional burden was 
placed at a time when the motorist could 
ill afford to increase his expenses. The 
result was a decided decrease in motor 
travel and consequently in the purchase 
of the taxed items. The direct effect on 
the motor-car industry and those other 
businesses which depend on the motorist 
for their livelihood is perfectly plain. 

It is high time that one of two things 
be done: Either reduce the total amount 


of taxes that each . motorist must pay 
to the various collecting agencies, or 
make arrangements for the money to be 
diverted to channels where the motorbt 
will get some direct benefit from his 
contributions. Either of these two steps 
would have a marked effect on indus- 
try as a whole and are therefore greatly 
to be desired. To throttle business in 
such a far-flung field as is represented 
by the motor car should never be the 
aim of taxation. 

And Every One of Them Will Die 

U ntruth crushed to earth will rise 
again. Recently Dr. Herbert E. 
Winlock, Director of the Metropolitan 
Museum of Art in New York called 
local reporters together and before them 
killed, deader than Tut-ankh-Amen 
himself, the old story about the death 
curse pronounced by that deceased 
Egyptian on all who might disturb his 
tomk He pointed out that the man who 
discovered Tut-ankh-Amen’s tomb is 
still alive ; that four out of the five who 
were present when the tomb was opened 
still live; that 16 of the 22 who were 
present when the inner chamber was 
opened survive; that 20 of another 22 
who were present when the sarcophagus 
was opened have not yet felt the royal 
wrath; and that not one of the ten who 
actually profaned the sacred monarch’s 
mummy has met his fate. These are the 
facts. 

And who are dead? 

Lord Carnarvon, who was always 
frail. 

Sir William Carstin, who died in 1926 
of old age. 

Sir Charles Crist, died in 1932, aged 

68 . 

Mervyn Herbert, Lord Carnarvon’s 
brother, who died at 48, and Richard 
Bethell who died at the same age (per- 
haps this particular curse works best 
at 48). 

Arthur H. Mace, who died in 1928 of 
tuberculosis. 

Well, out of the number present, 
largely persons past middle age, or the 
same number chosen at random on 
earth, about the same proportion would 
be dead, would they not? People do die 
occasionally, even without being cursed: 

The fundamental fact in the psy^ 
chology involved in such cases is, of 
course, not so much that people really 
do believe in such things, as that they 
want to believe in them. It is more inter- 
esting. 
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A cricket calmly devouring the tender 
parti of a leaf, while the movie camera 
makei a permanent record of the feait 



A trapdoor ipider about to capture a 
cricket Note how the camera has caught 
the fpidar in poiition to make the leap 



A trapdoor ipider at work on the hinged 
lid of hit home, buiily kneading dirt into 
the web frame which he previouily ipun 



In the center of the picture may be seen 
the circular outUne of the door covering 
the ipider’i burrow. The ipider ii about 
to ri^ the lid he lo laboriouily built 


A cricket itridulating or **iinging’* 
by rubbing hii wingi together 


A wolf Ipider, litting above hie hole, 
waiting for iniecti to pan hii way 


Insect TfamoRS 

By STACY WOODARD 


I N the darkness outside our lent on 
the Arizona desert, near Tucson, the 
sound of two tiny bodies threshing 
around on the sand distracted us from 
our rest. I rushed outside, but at first 
I saw nothing; then, on closer inspec- 
tion, I perceived the dim outlines of 
two insects in a death embrace — a 
deadly centipede and a Jerusalem or 
sand cricket. 

“Get the lights,” I shouted to my 
helper. 

As he hurriedly set up the incan- 
descent lamps, I brought out the camera 
and pointed its macroscopic lens toward 
the death battle being waged on the 
great outdoor stage of the southwest. 
Quickly I pulled the two warriors 
apart, separating them about a foot. 
Immediately the centipede rushed at 
the cricket and again went about his 
business of killing his antagonist. 

Now the sand cricket, in his small 
way, is no unworthy foe. His powerful 
mandibles, had he been able to fasten 
them in the centipede, would have 
crushed the enemy. So what did the 
centipede do, as one of the photographs 
on these pages shows, but roll on his 
back, stiffen his body and hold the 
cricket out of crushing distance. At his 
convenience, he administered the death- 
bite to the cricket. 

Of course 1 did not permit the kill to 
be completed immediately. We had 
actors on our stage, insects living the 
intense drama of nature, and I wanted 
a full half hour of photography; I 
might never have another opportunity 
to film this rare scene under natural 
conditions. So from time to time I 
pulled them apart, and after each sep- 
aration the centipede rushed again to 
the attack, providing, before the 6nal 
extinguishing of the lights, one of the 


finest scenes I have ever photographed. 

In recording the constant struggle 
among insects, of killer vanquishing 
killer, of the eternal struggle for life, 
I have not always carried my camera 
into the open. Frequently it has been 
necessary to set the stage, to repro- 
duce the desert in miniature within a 
Hollywood movie studio. Some insects 
shy away from lights, others are fright- 
ened by sounds. We not only set the 
stage, but we also accustomed the«^c 
tiny warriors to strange sounds and 
provided for them familiar surround- 
ings in order that they might conduct 
their amours, seize their natural prey, 
and fight their battles under our direc- 
tion amid physical conditions to which 
they had been long accustomed. 

W ITH macroscopic lenses, I have 
paraded hunting wasps, deadly 
scorpions, the praying mantis, solpu- 
gids, warrior ants, desert orbs, trapdoor 
spiders, wolf spiders, and crickets be- 
fore my camera, on both indoor and 
outdoor stages. I have followed at close 
range deadly battles, waged with an 
intensity of which few humans are 
capable, and have staged battles on a 
stage no larger than a foot square. 

One of the most remarkable sequences 
showed the hunting wasp stalking a 
cricket, finally stinging him to death. 
I had tried to get this subject on the 
desert, but found it impossible to con- 
trol either the lighting or the war- 
riors properly. 

Back to Hollywood I went, to the 
silence of a 8ound-|)roof room. There 
I built a tiny stage, camouflaging it so 
that it would look to the little actors 
exactly like their desert home, complete 
to the brush and sand. I built a series 
of runways, all of which terminated in 



Photographa courtaiy Kduratlonal 

The author on location in the desert^ with 
camera let up for recording insect battles 


A wasp poised over a cricket, af- 
ter administering the death sting 


Two male crickets staging a battle 
royal over a female; death to one 
of the combatants will be the result 


Battle for the Movies 


a glass-enclosed case. The 12-inch lens 
peered directly through a glass wall at 
the battle ground. 

After placing a cricket in the case 
I turned a hunting wasp loose at the 
back of a runway. She took her own 
sweet time in crawling forward, but at 
last reached the case. The cricket being 
the wasp’s natural enemy, the hunter 
wasted no time, once she came within 
view, in leaping on the cricket; and 
there, directly before the camera, she 
carried out nature’s brutal process. 

C ONSIDER the scorpion — most merci- 
less of lighters. When scorpion 
meets scorpion, a death battle follows. I 
took several scorpions from the desert 
back to Hollywood, and again repro- 
duced their natural conditions. Since the 
scorpion is a nocturnal insect, I kept the 
stage dark until two of them actually 
reached the enclosure. Then we switched 
on the lights and in the brilliant arena 
the fight started. 

There was no hesitation. Scorpions 
advance unafraid, each trying might- 
ily to press its barbed tail home be- 
tween links in the other’s armor. This 
accomplished, he backs off and awaits 
the death. Then he consumes his foe. 
Sometimes both accomplish the fatal 
thrust, and a double death follows in a 
few minutes. 

Oddly, trapdoor spiders are timid, 
while crickets will walk into death 
without flinching. The spiders proved 
so timid that I found it impractical to 
film them on the desert and again trans- 
ported an army of these fellows, holes 
and all, to Hollywood. The first two 
nights after setting up the apparatus, 
we waited vainly for them to appear. 
Spiders are supposed to be unable to 
hear, but they must have seen the lights 
and “felt” the motors, for as soon as 
the cameras were started they would 
retreat. I solved this problem by keep- 


ing a motor running constantly, and 
after a time the spiders became ac- 
customed to this strange and almost in- 
audible noise. 

Crickets fight each other naturally. 
In order to get our pictures, I placed 
several within the enclosure, the floor 
of which was pock-marked with holes 
into which they could retreat. As the 
“inkies” glared on the scene, the males 
emerged from the hole to “stridulate” 
or rub their wings together. In this way 
they sing their songs of love to the 
females. Often the males would fight 
over a female, continuing the struggle 
until one passed from this world. 

There is no set way of recording these 
dramas of the world under foot. New 
processes were evolved as we pro- 
gressed. Every situation was different. 
Broadly, it was necessary to know which 
insects are natural enemies. Then we 
needed only to bring them together un- 
der conditions to which they are ac- 
customed. 1 did not really direct these 
combats. Their lives within themselves 
are dramatic, terrific — for insect eats 
insect and gives no quarter. 

As the sun beat down on the Arizona 
desert one day, I was recording a tribe 
of agricultural ants as they went with 
seeds to their storage bins at the nest. 
One turned aside. 1 followed him with 
my camera. He climbed a flowered 
plant and crawled out on a leaf where 
he found a drop of water, tiny yet larger 
than his body. 

These sparkling dew drops serve as 
drinking fountains for insects. They are 
the “water holes” of the insect world. 
I observed him quietly as the camera’s 
motor whirred. He was drinking from 
the surface. Carefully his mouth parts 
moved over the dew drop so as not to 
break the tiny bubble — but in his ex- 
citement and thirst he pushed the dew- 
drop off the leaf. Off It slid, leaving the 
little worker completely bewildered. 



Scorpions locked in mortal combat, fenc- 
ing for an opening in each other’s armor 
through which the stinger can be thrust 



A centipede and a sand cricket fighting; 
the centipede is holding the cricket at 
’’arm’s length” to avoid the powerful 
mandibles that could cause instant death 



The end of the centipede<ricket fight; 
the centipede has just succeedod in clos- 
ing his jaws In tha final dramatic act 
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TRffiULATIONS OF THE TrOPICAL 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Aatrooomy and Director of the Obaervatory at Princeton ynlverelty 
Reaearch Aaaociate of the Mount Wileon Obaervatory of the Carnegie Institution of Washington 
Retiring President, the American Association for the Advancement of Science 


T he question, “What country 
is most distinguished in 
science?” admits of no simple 
answer* One or another will be 
found at the head of the list, ac- 
cording to the particular science under 
consideration and the criteria of dis- 
tinction which are employed. But the 
inquiry, “What country is most distin- 
guished in science in proportion to its 
population?” admits of less debate. 
Whether measured by the number of 
men of great eminence, such as Nobel 
laureates, or the volume and quantity 
of research publications, no nation, in 
proportion to the number of its people, 
surpasses Holland. 

The cause of this eminence may well 
invite the careful study of students of 
race, education, and government; we 
are concerned rather with its results in 
the field of astronomy. Everyone knows 
the names of the lamented Kapteyn and 
the still active DeSitter, and the “Bulle- 
tin of the Astronomical Institutes of 
the Netherlands” is one of the moat im- 
portant journals in its science. 

T he greater part of this fine Dutch 
work has been wholly or partly 
theoretical, for obvious reasons. Neither 
in latitude nor in climate are the Nether- 
lands well fitted for great telescopes or 
observing stations of the first rank. Ad- 
mirable work has been done with mod- 
est instruments at Leyden, Utrecht, and 
elsewhere, but the national situation 
lends itself especially to the discussion 
of observations obtained elsewhere, or 
to more abstruse investigations. The 
worldwide freemasonry of astronomers 
has time after time resulted in effective 
international co-operation, as when 
Kapteyn in his laboratory at Groningen, 
planned and supervised the measure- 
ment and calculation of the positions of 
the nearly half million southern stars of 
the Cape Photographic Durchmus- 
terung. (Some of the actual work, by 
the way, was done by selected convicts 
from a nearby prison, who welcomed 
this change of occupation!) 

But Holland has a great colonial em- 
pire in the East Indies, in the quarter 
of the world where observatories are 
fewest. There is — or was until recently 
— hardly a single large observatory 
witbin the tropics, though excellent 
solar work was done at Kodaikanal In 
southern India. The establishment of a 
notable institution in Java is therefore 
a matter of no small importance. 

The foundation of the Netherlands 
India Astronomical Society in 1920 was 
Intimately connected with tlM generous 


gift of more than 100,000 dollars from 
a wealthy Dutch resident, Mr. Bosscha, 
toward the establishment of an obser- 
vatory. Though many of us have heard 
little of it, the Bosscha Observatory has 
just celebrated its tenth anniversary 
and the report of its Director De Voute 
tells a tale of much interest. 

Like all modern observatories this is 
“set on a hill” — more precisely on a 
mountainside — near the village of Lem- 
bang and some ten miles from the flour- 
ishing city of Bandoeng where full tech- 
nical and machine shop facilities are 
available. It lies on a local ridge 4000 
feet above the sea, with a quiescent 



The double refractor of the Bosscha 

Observatory at Lembang, in Java 

volcano rising 2000 feet higher six 
miles or so away. 

The latitude is 6® 49' south, so that 
the photographs of the telescopes have 
a curious look to those of us who are 
accustomed to work in the cooler part 
of the temperate zone. The polar axis, 
which as we usually see it is tipped up 
steeply toward the north, here lies al- 
most horizontal and extends between 
two piers, the southern a little the high- 
er. To point at the pole — which is so 
important in northern or southern lati- 
tudes — is no longer of any use since it 
lies in the mist of the horizon. The ob- 
server’s interest lies rather in the equa- 
torial zone and the region south of it. 
The northern sky, tliough equally ac- 
cessible, is taken care of by other ob- 
servatories. 

Weather conditions seem strange 
enough to the northern reader. The 
average temperature varies very little 
throughout the year — the daily maxi- 
mum tanging from 73 to 77 degrees 
Fahrenheit from month to month and 
the minimum from 58 to 61 degrees. The 
humidity, even in the daytime, averages 
from 60 to 75 percent. Just before dawn 


when the cooler air can hold less water 
it is always more than 90 percent. 

The rainfall is heavy-^ inches a 
year, two-thirds of it in the rainy season 
from October to May. This seems very 
bad for astronomers, but only one third 
of the rain falls in the evening and at 
night, and hardly any after midnight 
when the chance of clear sky is as good 
in the rainy season as in the dry. 

An observer’s life under these condi- 
tions must be somewhat strenuous, and 
the care of his instruments too is far 
more arduous than here. Dew “falls” as 
soon as the metal of the telescope cools 
at night and in far greater amounts than 
in less humid regions, and De Vofite 
says that “all instruments become drip- 
ping wet when exposed to the dew 
process during the night observations. 
To protect the lenses from fogging it 
was necessary to use long dew caps 
about five times the aperture of the ob- 
jectives; if they still get wet they are 
dried by means of an electric hair 
dryer”(!) 

T his is not all of the tale. Great 
care is necessary “in avoiding the 
formation on glass surfaces of fungi 
which, after some time, cause spots 
which cannot be removed. These fungi 
live in moist and dank air”. They 
“secrete an alkaline matter, naturally 
only in minute quantities, .so that only 
after a long time is its influence on the 
glass surfaces noticeable. Therefore a 
regular disinfecting cleaning after some 
months is the best safeguard. It is the 
glass surface of lenses and prisms built 
within the instruments which cause the 
greatest trouble, where every cleaning 
demands a readjustment.” To cap the 
climax, “on account of the neighbor- 
hood of the volcano, the air generally 
contains hydrogen sulfide (HaS) — most 
of the time so much that it becomes 
disagreeable — and this excludes the use 
of reflectors.” Silver mirrors would tar- 
nish hopelessly in a few days. The new 
aluminum coatings should behave bet- 
ter if the complicated apparatus for 
producing them could be set up in Java. 

Finally, the Director remarks casu- 
ally, “Earthquakes are in this part of 
Java rather weak, their origin being 
situated at a great distance in the 
Indian Ocean. Volcanic eruptions ore 
not precluded, but the position of the 
Observatory is rather safe because it is 
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In his article the author refers to '*faint objects of large proper motion die* 
covered with the blink microscope.*’ Before this apparatus was discovered the 
method of search was most laborious. The astronomer took two photographs of 
the same star field several months apart, and one by one compared each star 
image with its corresponding image on the second plate. Today the same two 
plates are put on a blink comparator or dicker microscope and the image of 
the shifted star at once pops out from among its myriad companions. How is 
this done? In the (Zeiss) instrument shown above, the first plate (140 is placed 
on the round table at left, the other plate (14) on similar table at right. Both 
are illuminated from above. The images of the two plates are picked up by 
diagonal mirrors within the base and passed to a half -silvered diagonal prism 
below the microscope (22). The two plates are now in rough coincidence, visible 
in the same eyepiece, and the use of wheels 17 and 18, with rotating screw 16, 
completes their perfect coincidence so that now but one star field is visible. Next 
the illumination is changed so that it illuminates the plates alternately. Hand 
screw 25 (or 19) does this (note vertical rod connecting shaft to control of 
illumination cut-offs above). Especially if the same alternation u done more 
rapidly by motor (note belt and pulley), the single displaced star image lost 
among alt the rest will shift back and forth, blinking or flickering prominently 
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aituated on the most stable aide uf the 
volcano, the south.” 

An astronomer’s work at such a sta- 
tion evidently contains a heroic element. 
There are compensations, though. The 
small temperature range and the usual 
absence of strong winds make the air 
steady and the seeing very good, ho 
that close and difficult double stars have 
been measured in great numbers. 

The principal instrument at the Ob- 
servatory is a double telescope with 
visual and photographic objectives of 
24 inches aperture mounted side by side. 
The important double star measures al- 
ready mentioned were made with the 
one, and photographs for stellar paral- 
lax are being obtained with the other. 
Only one sort of work can be done at 
once, but this is no great handicap, for 
parallax observations must be made just 
after twilight or before dawn, leaving 
the rest of the night free for double 
stars. The cloudy evenings of the rainy 
season interfere seriously with work on 
stars in certain parts of the sky, but 
there remains an abundance to do. 

E VOCtE has just published the 
first reports of this work, which is 
very thorough — 20 to 40 plates being 
taken and measured for each star — and 
the results appear to be excellent. The 
most interesting star on which he re- 
ports is Proxima Centauri, the faint 
star discovered by the late Dr. Innes, 
which shares the rapid proper motion 
of Alpha Centauri though more than 10 
degrees away. His measures give a 
parallax of 0".746± 0.006 — substantially 
the same as that of Alpha Centauri — 
and fully confirms its relation to the 
latter. It will take a good deal more 
observation to determine with certainty 
whether this faint object is really a 
little nearer than Alpha Centauri (as 
indicated by Dr. Alden’s measurements 
made at the Yale Station in South 
Africa) or slightly farther, as the later 
measures suggest, so we must wait to 
learn whether it is actually the nearest 
of the stars after all. 

Most of his other stars are faint ob- 
jects of large proper motion, discovered 
by various observers with the blink mi- 
croscope. They are “good fishing,” for 
among his first dozen he has caught two 
with parallaxes of ()".20 and 0".21 — 
adding two more to the short list of 
stars nearer than five parsecs ( 16 light- 
years). Their photographic magnitudes 
are 11.1 and 12.9, so that one is 1/200 
and the other only 1/3500 as bright 
photographically as the sun. This puts 
them definitely in the growing class of 


faint dwarf stars, though they are bril- 
liant compared with Proxima which, 
measured photographically, is but 1/60,- 
000 of the sun's brightness. 

With these cares and duties, and 
with several smaller instruments to look 
after, one might expect the time of the 
small staff to be taken up fully by mak- 
ing and reducing observalion». Yet the 
tradition of theoretical work Jh not 
neglected. Dr. Wallenquist, a Swedish 
astronomer and meml^r of the staff, 
contributes an excellent “Miscellaneous 
Paper” on the distribution of stars in 
clusters. Photographs of a cluster show 
that the stars are much more thickly 
concentrated at the center than in the 
outer regions, but in the middle of the 
cluster as it appears to us we see nut 
only the central stars but others belong- 
ing to the outer layers which lie in 
front or behind. By an ingenious and 
simple method our author has allowed 
for this and finds that the actual space- 
density of the stars near the center is 
from 70 to 400 times that near the edges. 
The brighter stars on the whole are 
less widely scattered than the fainter 
ones. This is no accident, but has a 


physical cau^e first worked out by von 
Zeipel. In a fairly close cluster indi- 
vidual stars must at times pass near 
enough to have their paths diverted by 
their mutual attraction before they 
escape from its influence. In the long 
run such encounters will on the aver- 
age speed up the stars of small mass 
and slow down the massive ones. The 
former, having higher speeds, will get 
farther from the center of the cluster 
before the attraction of the whole mass 
brings them back. From the difference 
of their average distances the ratio of 
their masses can be found. Wallenquist 
has done this for stars of different 
brightness, and finds differences in mass 
which are in agreement with the law 
discovered years ago by Eddington. 

Altogether, the work of this little 
isolated group of courageous and de- 
voted astronomers does the highest 
credit to them and to the community in 
Java which supports them. Their 
brother astronomers in less picturesaue 
climes join in hearty good wishes lor 
the continued success of the Bossefaa 
Observatory . — Princeton UniversUy 0b» 
servatory, February 5, 1934. 



181 



Working and 

Thinking ana 


T here is not much energy concen- 
trated in half a peanut, in a gram 
of cane sugar, in IV^ grams of 
white bread, or in 4 grams^ of the edible 
part of a banana, yet, little as there is, 
there is enough in each of these por- 
tions to supply the surplusage of energy 
that an hour of intense mental effort 
requires. 

Indeed, so small is this demand that 
a housemaid engaged in sweeping and 
dusting the study of a college profes- 
sor would expend as much extra caloric 
energy in three minutes as the professor 
would expend in excess of his basic 
needs during an hour of intensive work 
at his books. 

These surprising state- 
ments were made by Dr. 

Francis G. Benedict, the 
Director of the Nutrition 
Laboratory of Carnegie In- 
stitution of Washington, in 
summing up the results of 
an experimental investiga- 
tion of mental effort as it 
affects the metabolism of 
the body, an investigation 
which he and Mrs. Benedict 
have recently reported.* In 
effect, the study denies that 
there is any basis in fact 
for the popular belief that 
brain-workers, more than 
others, require food that, 
like fish, is rich in phos- 
phorus. 


us, is obtained through 
combustion of the food 
that is eaten. Food-stuff 
is, therefore, the fuel of 
the body and, as such, the energy-pro- 
ducing power of all the common items 
in our dietary can and has been de- 
termined. 

Just as methods have been developed 
for measuring the amount of energy ob- 
tainable from various articles of food, 
persistent attempts have been made to 
devise ways of determining how much 


Eating 



thermostatic devices by which the tem- 
perature of the body is regulated and 
held constant are always functioning. 
The white corpuscles of the blood, “scav- 
enger cells’* so-called, are forever 
wandering about, amoebic-fashion, 
searching for infected 
tissues and clearing 
them of bacteria. Then, 
whether we are asleep 
or awake, glands are 
secreting their prod- 
ucts, visceral muscles 
are rhythmically con- 
tracting, the nervous system, the master 
tissue which controls all the functions 
of the body, is being kept “in tone.” In 
short, the body is a living machine which 
is obliged to expend a measure of en- 
ergy simply in keeping alive. 

The condition of the body in such 
state. Dr. Benedict has likened to that 
of a great factory that is awaiting the 
signal to begin the business 
of the day. The building is 
at a comfortable tempera- 
ture, steam is up in the 
boilers, engines are purring, 
shafts and wheels and pul- 
leys are idly turning, the 
operators are at their sta- 
tions, all is in readiness to 
swing into action the mo- 
ment the control switch is 
set. In such case, energy is 
being consumed, not much 
of it, but the necessary 
modicum to enable the fac- 
tory to begin performing its 
appointed work, promptly 
and with full efficiency, 
when the starting hour ar- 
rives. 


R eport of this study, 

recently published by 
Carnegie Institution of 
Washington, brings the 
great work that physiolo- 
gists are doing in their field 


Apparatus used in measuring the energy expended by a sub- 
ject while walking. The carbon dioxide in the exhaled air is 
absorbed by chemicals in the rubber-covered can on his back. 
The operator behind the subject holds two football bladders 
containing an accurately measured volume of oxygen which 
is fed into the closed circuit as needed to keep him supplied 


A S with the factory so 
^ with the body: main- 
tenance of it in form fit for 
meeting either emergencies 
or the orderly routine of 
the day calls for a definite 


of investigation once again 
to general attention. To grasp the im- 
portance of the conclusions they have 
reached, some information is called for 
regarding the physiological processes 
of the body and the methods employed 
in their study. 

Scientists tell us that our bodies are 
marvelously constructed machines, 
working with extraordinary facility and 
efficiency. Viewed as machines, they are 
of the nature of the engines of industry 
in which combustion of fuel releases 
energy which can be put to useful work. 
The energy required to walk, to run, 
to swim, to play tennis, to perform the 
countless activities daily demanded of 

^On« grim if ipproximatily 1/30 ouncf-— Ei. 
*Jlfrae«/ Efoit, Frincif 0. Binedict and Cor- 
nalia Oolay Bcnadict bting No. 446 of Car- 
nagia laatitution publications. 


energy is expended when the body is 
called upon to perform tasks requiring 
special effort. It is in these reciprocally 
related fields of investigation that Dr. 
Benedict and the staff of the Nutrition 
Laboratory have been working for 
many years. 

Very early in course of his studies. 
Dr. Benedict found that even when the 
liody is nominally at rest, with its “fires 
banked,” so to speak, energy is being 
consumed. 

The heart, for example, never pauses 
in its task of maintaining a head of 
pressure in the blood conduits of our 
bodies. The respiratory mechanism is 
constantly supplying ua with the oxygen 
we need and removing the useless and 
harmful products of combustion. The 


though relatively small ex- 
penditure of energy. The measure of 
this resting energy consumption is the 
measure of one’s basal metabolism. This 
measure provides a baseline, so to speak, 
from which to determine the overplus 
of energy required in the performance 
of particular tasks calling for either 
physical or mental effort. 

Countless studies of warm and cold 
blooded animals, and of man himself, 
conducted by Dr. Benedict and his staff, 
and by other workers in the field of 
experimental physiology, have led the 
investigators, slowly, step by step, to 
recognition that combustion of food by 
the metabolic processes of the body 
produces heat; that the beat so pro- 
duced represents the energy available 
for work ; and that, in the performance 


182 


APRIL * 1934 


SCIENTIFIC AMERICAN 


183 


of a given Uek, the measure of the heat 
output in excess of that required by 
the basal metabolism of the body is the 
measure of the energy expended in such 
activity. 

First steps in the attempt to deter- 
mine the basal metabolism of the body, 
the factors affecting it, the heat-energy 
required in support of it, led Dr. Bene- 
dict to the construction of an air-tight 
and heat-tight chamber so arranged and 
equipped that a person could live in it 
under controlled conditions without dis- 
comfort for days at a time. 

Ingenious devices and methods en- 
abled the observer to record the amount 
of heat-energy produced by the person 
inside — ^when asleep, when resting 
quietly, after fasting, after eating a 
hearty meal, when engaged in muscular 
work of various intensities, when per- 
forming difficult mathematical calcu- 
lations. 

AFTER many observations, it was 
found that body metabolism is sen- 
sitively responsive to conditions and 
influences. A hearty meal, for example, 
will increase the heat output as much 
as 40 percent, and the increase, gradu- 
ally lessening, may last from 10 to 12 
hours. In prolonged fasting, on the 
other hand, heat production falls oft 
rapidly for a time and then becomes 
relatively constant at a lower level. Ex- 
ercise in any form meets a quick re- 
sponse in heat production and so do 
fluctuations in the state of one’s health. 

Consideration of all the factors af- 
fecting metabolism led to the conclusion 
that the heat-energy required by the 
vital processes alone, that is, the mea- 
sure of the basal metabolism of the 
body, could best be determined when 
the subject is awake, lying prone, quiet- 
ly resting, before breakfast when the 
digestive processes are at lowest ebb. 
Taken at such a time and under such 
conditions. Dr. Benedict is convinced 
that every healthy person will show a 
basal metabolism that is remarkably 
constant for that person. Having de- 
termined what the basal metabolism of 
a given subject is, it is a comparatively 
easy matter to measure tbe change made 
when he is assigned a task re(]uiring 
special effort, either physical or mental. 

Although the essential features of the 
method of measuring the energy de- 
mands of special tasks were developed 
through employment of the respiration 
chamber, already mentioned, in con- 
sequence of information gained through 
its use, the chamber was soon super- 
seded by much simpler and less expen- 
sive apparatus. 

That is to say, it was found that the 
consumption of oxygen, the production 
of carbon-dioxide, and the liberation of 
heat-energy, phenomena which always 
occur when fuel is burned or food is 
consumed, are all so closely correlated 



Measuring the energy consumed in merely keeping alive. The subject lies in a 
comfortable position, his head enclosed in an air-tight helmet provided with 
a window for vision. Although the apparatus differs somewhat from that em- 
ployed in measuring the energy requirements of strenuous work, the principle 
upon which it operates is the same. The measure of the heat-energy required 
when the subject is awake, lying prone, quietly resting before breakfast when 
the digestive processes are at lowest ebb, is the measure of his basal meubolism 

and occur in such constant ratios that, man working up to the limit of human 

given one of these factors, the others endurance will increase it 1000 percent 

can be found by simple calculation. In or more.” 

practice, then, all that the investigator Putting the matter another way, many 
needs to obtain is the exhaled air of studies made by Dr. Benedict and his 

tbe subject undergoing test; analysis co-workers in this field show that, in 

and measurement of this exhaled air general, a person engaged in a seden- 

will give the amount of oxygen con- tary occupation requires 2500 calories 

sumed, the only factor needed to deter- per day to cover basal needs and the 

mine the energy expended. Simple and energy expenditure because of work, 

convenient apparatus for collecting the Farmers, on the average, consume about 

expired breath, suitable for various .3500 calories a day. Maine lumbermen 

types of experimentation, have been de- have been tested whose energy expendi- 

veloped. lure reached 7000 calories; while Dr. 

'through application of this method Benedict reports a study made of a 

of measuring the metabolism of the professional long distance bicycle racer 

body many interesting and important who developed a metabolism of the rate 

facts have been learned. of 10,000 calories per day. 

It has been found, for example, that 

although the basal metabolism of in- OUCH energy provisions, it should be 

dividuals differs, the heat-energy pniduc- O said, represent the need of the aver- 

tion of the average man in a group of age member of the respective groups; 

100, when lying quietly in bed before they must be modified to suit individual 

breakfast, is about one calorie per min- requirements. Thus, for example, ex- 

ute— just about the amount produced perimenls show that a heavy man ex- 

in the same length of time by a 75-wali pends more heat-energy in support of 

electric light, or a burning paraffin l)asal metabolism than a thin man of 

candle of ordinary size. This represents the same height; that a tall man ex- 

the overhead cost, the cost prior to pro- pends more than a short man of the 

duction, as Dr, Benedict puts it. same weight; that a man of 25 years 

He adds: “Two lumps of sugar would *)f age expends more than a man of 70; 

run a man resting quietly for about an and, as to sex, even though weight, 

hour; a pat of butter, for one and one- height, and age are taken into account, 

half hours; and a doughnut would fur- a man’s basal metabolisbi will run about 

nish the calories he would need for 10 percent higher than that of a woman, 

about three hours. Now, when he begins If the food intake, in a specific case, 
to move about the costs mount. Just sit- is greater in energy-yield Uian the fn- 
ting up increases the cost 5 percent, dividual expends in maintaining his 

standing up 10 percent, a brisk walk basal metalmlism and his normal ac- 

will increase it % 200 percent, and a tivities, the excess is stored up in his 
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Rcipirttion apparatui developed by Or. Francii G. Benedict for measuring the 
oxygen consumed in strenuous work. The nostrils are closed by a clip and the 
subject breathes through a rubber mouthpiece. The exhaled air passes through 
a chemical that absorbs the carbon dioxide. Oxygen from another recepucle is 
fed into the air stream as needed^ to supply the loss through combustion, the 
amount used in a given time being registered on a gas meter. The oxygen con- 
sumption being known, the energy expended in pedaling can be calculated 


tissues in the form of fat and he takes 
on uveight. On the other hand, if the 
food eaten yields fewer calories than 
the body requires, reserve stores are 
drawn upon, weight decreases, and en- 
ergy production diminishes. 

Dr. Benedict says that in the great 
proportion of cases the only reason 
people grow fat is that each day they 
eat a little more than they require. To 
quote from his discussion of this mat- 
ter: you eat the equivalent each day 

of an ounce of butter more than you 
need what happens? You don’t lose it; 
you don’t burn it; it is digested, as- 
similated, and, note this, it is deposited 
as fat. 

extra ounce of fat means a 
Vy pound in about two weeks or 25 
pounds a year. All this from but one 
ounce, say three pats of butter extra 
each day. Please note that I emphasize 
extra; that means three pats of butter 
above your daily needs. This goes on 
gradually, I might say insidiously, until 
the weight increases, the girth increases, 
the creases increase, and there you are. 

‘The best way of all to lose fat is 
not to get fat. If you are fat then it is 
nearly hopeless to attempt to ‘work it 
off.’ There is only one way to lose it 
intelligently, and that is to limit your 
intake slightly and burn it up slowly. 
Fats are, so to speak, twice as con- 
centrated as starches and sugars ; hence 
it is helpful if one avoids all visible fats 
in the food. 

“Cutting out visible fats is usually 
not a great hardship, but of itself it is 


of no value if one over-eats other equally 
fat-producing materials. It is useless to 
cut out any particular article of the 
diet, such as bread or potatoes or but- 
ter, and then hll up on ice cream. Diets 
of salads and greens are sound in prin- 
ciple but may be easily overdone and 
produce digestive disturbances. The use 
of patent preparations to produce slim- 
ness is nonsense. 

“There is no royal road to slimness. 
Diet reduction, at times demanding a 
Spartanlike abstinence from especially 
loved foods, is the only really logical 
procedure. It all boils down to a careful, 
intelligent curtailment of food or fuel 
intake. It might be termed 'scientific 
stoking.’ ’’ 

Since the caloric value of all the 
commoner food-stuffs has been deter- 
mined and since information is now 
available regarding the fuel require- 
ments of persons working in the prin- 
cipal occupations, suitable meals can 
be provided for individuals which will 
enable them to do their work well and 
yet maintain their vigor and sense of 
physical well-being. 

In making such provision, however, it 
is now clear, due to the recent study of 
mental effort made by Dr. and Mrs. 
Benedict, that no special dietary prep- 
aration needs to be made for the brain- 
worker. 

In planning this investigation it was 
decided to study particularly the effects 
of mental effort upon heart rate, the 
mechanics of respiration, the carbon- 
dioxide exhaled, the oxygen absorbed, 
and the “respiratory quotient,’’ the lat- 


ter of which gives information as to 
whether the body is consuming proteins, 
chiefly, or car^hydrates. Extraneous 
activity, if any, was to be recorded and 
the heat production was to be calculated 
from the measured oxygen consumption. 

Six men and one woman were selected 
to serve as subjects. Of the men, five 
were university trained and two had 
the rank of college professor. The wo- 
man had been a professional accountant. 
All were in good health and records of 
their basal metabolism showed that they 
were physiologically normal in every 
respect. 

The subjects were tested several times 
when in each of three mental states: 
awake but in “mental vacuity,’’ that is, 
thinking of nothing ; in a state of “men- 
tal attention,*’ but without tension; and 
during sustained, intense mental effort, 
as in multiplying two-digit numbers, 
the entire process being carried out 
mentally and continued without inter- 
ruption for an hour. 

I N summarizing the conclusions 
reached. Dr. and Mrs. Benedict say, 
in part: “From a consideration of the 
various factors measured in our in- 
vestigation it is concluded that sus- 
tained, intense mental effort causes an 
increase in heart rate; an insignificant, 
hardly measurable increase in respira- 
tion rate; a marked alteration in the 
character of the respiration ; a con- 
siderable increase in the apparent total 
ventilation of the lungs; a small in- 
crease in the carbon-dioxide exhalation ; 
a smaller increase (on the average, 4 
percent) in the oxygen consumption 
and heat production; and a slight in- 
crease in the apparent respiratory 
quotient. 

“The small increases in oxygen con- 
sumption and heat production are in 
large part to be accounted for by the 
increased muscular activity accompany- 
ing the increased ventilation of the 
lungs and the increased heart rate. 
Hence, making a most conservatively 
small allowance for the effect of in- 
creased circulatory and respiratory 
activities in this small metabolic in- 
crease, we conclude that mental effort 
per se is without significant influence 
upon the energy metabolism. 

“In view of the sense of extreme, 
almost over-powering fatigue in both 
mind and body following sustained in- 
tellectual activity, it is surprising that 
brain-work has such an insignificant ef- 
fect upon the general level of vital ac- 
tivity. This pronounced sense of mental 
and physical fatigue following mental 
effort, noted by so many brain-workers, 
can hardly be explained by the slight- 
ly increased physical activity of the 
heart and respiratory muscles. Our 
study gives us little, if any, direct evi- 
dence for a satisfactory explanation of 
this feeling of extreme fatigue.” 



Modern Architecture in Germany 


T he history of a thousand years of architecture may be 
read in the walls of buildings throughout Germany; but. 
on the other hand, a modern trend toward designs demanded 
by special purposes will be found side by side with the old. 
This newer architecture, examples of which are shown in the 
above group, is rapidly growing in favor, not only because 
of the individualistic expression which may be obtained by 
means of it, but also because of its adaptability to purposes 


of business and industry. Great stress is being placed by 
architects on the fact that the purpose of new buildings and 
their internal airangement should be honestly and clearly 
indicated by their fay.ades. Although this objective fitness is 
the keynote of construction, the personal expression of 
artistry is not precluded, and great factories and halls that 
have been erected not only symbolize their purpose but also 
appeal to the eye and stimulate the sense of appreciation. 
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Why THE New Naval Building Program 


By HENRY L ROOSEVELT 

AatiiUnt Secrcttry of th« Navy 



T he fundamental naval policy of 
the United States, which has been 
affirmed for many years, is: “To 
maintain the Navy in sufficient strength 
to support the national policies and 
commerce, and to guard the continental 
and overseas possessions of the United 
Slates.” 

The obligation laid upon the Navy 
by the enunciation of this policy is a 
grave one, far reaching in scope, and 
presenting many difficulties. The Canal 
Zone, the insular possessions, and 
Alaska combine to present a problem 
very different from one involving only 
coast defense. 

The United States is a signatory to 
international treaties which establish 
the naval strength of the several great 
powers, not only as to total naval ton- 
nage, but as to the numbers, size, and 
armament of the several categories of 
ships. 

This definitely fixes the size of our 
Navy and precludes the old discussion 
of what is an adequate Navy. There can 
be no question of naval races for su- 
premacy. The ratio is established and 
each country that is a party to the naval 


treaties has but one obliga- 
tion and that is to keep naval 
building programs within 
treaty limits. 

My position on the ques- 
tion of national defense is 
quite clear. I am for a Navy 
second to none: A Navy built 
to the limit of our treaty 
commitments; and a definite 
national policy of continued 
building that authorizes the 
President to construct such 
vessels as may be necessary 
to replace obsolete vessels in 
order to maintain the Navy 
at treaty strength, and there- 
by to evolve a logical, orderly 
plan for the maintenance of 
the Navy that will also pro- 
mote efficiency and keep ex- 
penditures at a minimum. 

For our national security 
it is not sufficient to have the 
will to enforce a principle 
which is firmly held and 
avowed. There must be a 
clear expression of national 
purpose accompanied by ev- 
ident and sufficient means to 
carry it into effect, provided 
the policy is maintained with 
u courteous consideration of the rights 
and susceptibilities of other nations. 
This will afford the surest safeguard 
against war. On the other hand, no con- 
dition is more hazardous than the ex- 
istence of the dormant popular feeling 
which may be fanned to fever heat by 
a moment of great passion and behind 
which lies no organized power for 
action. 

r ’ is necessary for the protection and 
security of our national ideals, com- 
merce, and continued pursuit of peace- 
ful occupations, for this nation to have 
international police protection in the 
form of a protective navy. In my opin- 
ion a navy is the very cheapest national 
insurance that can be procured but it 
must be adequate to give full protec- 
tion. A famous Admiral has very aptly 
remarked, “A second best Navy is like 
a second best poker hand— worthless 
when called.” 

It is, therefore, most essential that 
this country build its Navy up to full 
treaty strength and maintain it in a most 
efficient manner. This is believed to be 
the very surest preventive measure to 


avert trouble as long as we pursue a 
policy of non-aggression and so long as 
we remain a peaceful nation. Only a 
few days ago the President reiterated 
our resolve never to seek another yard 
of territory by conquest, and we have 
renounced war as an instrument of na- 
tional policy. What nation on earth will 
be enticed to attack a nation with a 
Navy second to none, ready for any 
emergency, and backed by our national 
resources? 

O N the other hand, an unprotected 
nation with our far-flung com- 
merce, distant possessions, and wealth 
may easily attract an avaricious and 
greedy epemy to attack and make war 
on any slight pretext. Then consider the 
cost in human life and wealth to rise 
and resist the invader. 

In our own enlightened land if it is 
considered necessary to maintain an ef- 
fective police force it would seem to me 
that the international situation reveals 
nothing of so encouraging a nature as 
sufficiently to justify our not having a 
Navy. 

Our danger is that we sometimes fail 
to have a comprehensive idea of our 
needs until it is too late. In that case 
the expense in both lives and property 
is tremendous and many times greater 
than the insurance cost would have been 
had foresight and vision been exercised. 

The mission of our Navy is to keep 
open our linos of communication and 
to protect our country from attack by 
an enemy. Our trade extends to every 
quarter of the globe. It is the very life 
blood of our industrial and agricultural 
prosperity. It is necessary that the sea 
lanes be kept open when other nations 
are at war. Our neutral rights must be 
respected by belligerents. The ocean 
roads to our own possessions in the 
West Indies, our immense coast lines 
on both the Atlantic and the Pacific, 
the Canal Zone, as well as our trade 
routes to all the markets of the world, 
these are as much integral parts of our 
transportation system as the great rail- 
roads that span our continent. Over 
these lines that traverse every ocean 
and enter every port, are carried the 
exports and imports which turn the 
wheels of our factories and supply the 
necessities for our national well-being. 

In the protection of our own coasts 
there is a general misconception as to the 
strategy involved. With fast light forces 
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Is Necessary 


President Franklin D. Roosevelt was Assistant Secretary of the Navy during the 
World War when the unpreparedness of our Navy made it necessary to in* 
augurate an inefficiently speedy naval building program. He has shown himself 
sympathetic to the needs of the Navy since his inauguration as President 


and aircraft engaged in modern warfare 
it becomes necessary to advance the 
first line of defense far seaward. This 
is to cut off raiders and commerce de- 
stroyers and to prevent aircraft carriers 
from coming in close enough to launch 
air attacks on our coasts, and though 
our policy is purely defensive, since we 
have vast interests beyond the seas, it 
follows that the Navy can not be limited 
purely to coast defense. And it must 
be added as a military axiom that war, 
however defensive in moral character, 
must be waged aggressively if it is to 
be brought to a successful conclusion. 

From the standpoint of those who are 
responsible for the readiness of the 
Navy to meet the demands of national 
defense it is extremely necessary that 
the future composition of the fleet be 
known as far in advance as possible 
so that personnel training and strategic 
and tactical plans for probable con- 
tingencies may be made on some definite 
basis. 

RESIDENT ROOSEVELT in the 
early part of his administration 
wisely decided to add to our sea 
strength and authorized the expenditure 
of 238,000,000 dollars from the Public 
Works Program for the construction of 
naval vessels. This work was started 
promptly and has done much to revive 
the American shipbuilding industry, as 
the new construction was allocated to 
both government and private yards on 
both coasts. 

The new building program is a step 
in the right direction and we are at last 
upon the road to the realization of a 
Navy built to treaty strength. 

The primary purpose of building 
men-of-war is to provide means for pro- 
tecting our interests and for supporting 
our policies. In addition to this, how- 
ever, the effect of shipbuilding as a 
stimulus to industry can not be over- 
emphasized. In the first place employ- 
ment is provided for many thousands 
of skilled artisans whose special train- 
ing and abilities are essential to our 
continuance as a sea-faring nation. In 
the second place, the building of a ship 
is a truly national undertaking, in which 
every state of the Union contributes a 
share. Steel, lumber, paint, machinery, 
electrical equipment, metal fittings, fur- 
niture, and so on, come from widely 
separated sources and in great quanti- 
ties. The assembly and transportation 
of these materials provide occupation 
for additional thousands with the ac- 
companying circulation of wealth which 
recently has been so badly out of ad- 


justment. Then, when she is completed, 
each ship will require fuel, food, am- 
munition, and other supplies of many 
kinds. Almost all of these come from 
domestic sources even when the fleet is 
cruising in foreign waters. 

By having an orderly program of re- 
placement, our ship yards will carry a 
constant load and give steady employ- 
ment. Our ships will be cheaper and 
vastly better. They will be better de- 
signed and better built. More oppor- 
tunity will be given for general improve- 
ment in machinery and equipment. 
There will be a steady improvement in 
the building of each vessel and ships 
will become over-age in normal num- 
bers and not by large groups at the 
same time. 

A fleet is like the fire department of 
a large eity. It must be organized and 
equipped to meet any conflagration on 
instant notice. It must be of the neces- 
sary strength to cope with the existing 
emergency. It can never afford to come 


out second best in any major encounter. 
A good fight in the sporting world may 
be acclaimed; but with the destiny of 
a nation at stake the only type of a 
navy to have is one in which we have 
assurance that it will be successful in 
repelling any hostile attack on our 
shores, or, in case of war between other 
nations, will compel respect for our 
neutrality and the non-interruption of 
our seaborne commerce which is so 
vital to mr prosperity and national 
wealth. 

The fleet is our first and most impor* 
tant line of defense. The fleet must be 
ready every day for a national emer- 
gency and for that fleet to be deficient 
in either strength or training is to court 
disaster. The expenditures already made 
will not only be lost but irreparable 
damage may follow. Replacements 
a navy take time; two to three years 
are required to build a ship and the 
same length of time is necessary to de- 
velop a trained crew to fight her effi- 
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poaoa and Juatloa is an adequate United States Naty 
a treaty Na^y second to none* 



NAVY. 


ciently. It is apparent, therefore, that 
when an emergency does come we must 
rely upon our effective units ready at 
the moment to provide the insui^ance 
against catastrophe. 

The naval treaties of the past 14 years 
have tended to cut down the size and 
number of ships allocated to the several 
great powers but they have put a pre- 
mium on naval efficiency. With a limited 
number of ships, superiority can be 
attained only by excellence of per- 
formance. As a consequence, more than 
ever the training, morale, and intel- 
ligence of the naval personnel must be 
stressed and safeguarded. 

r f our enthusiasm for material let us 
not overlook the necessity for an ad- 
equate and contented naval personnel to 
man and fight those ships efficiently 
should the occasion demand. The train- 
ing of men requires time and experi- 
ence. Men-of-war with undermanned 
crews on board are inefficient for a 
campaign. It is dangerous to allow the 
personnel of the active fleet to fall be- 
low proper complement, and reduction 
in personnel allows no reserve to call 
on for the rapid expansion necessary in 
time of an emergency. To do so is to 
flirt with fate and is poor economy. 

In building a navy care must be ex- 
ercised that the balance is maintained 
between the types of vessels. The fleet 
not only must have capital ships, heavy 
and light cruisers, plane carriers, de- 
stroyers, submarines, mine planters and 
mine sweepers, but must have an ad- 
equate naval air force, equipped and 
trained for the special type of air work 
required by the Navy. It must be re- 
membered that naval aviation has prob- 
lems that present great difficulties and 
complexities. The strides made by the 
Naval Air Force aie most encouraging 
(Please turn to page 220) 



Deatroyert of the United States during wartime. From a painting by Burnell Poole 
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I T may be well for us to pause in our 
exploration of the microscopic world 
to learn the fundamentals of per- 
manently mounting the more interesting 
specimens which we discover, and so 
start our slide collection. The subject of 
mounting different types of specimens, 
with all the different techniques and 
reagents which are involved, is too 
broad to be covered in this article. What 
can be done, however, is to cover the 
general method and define 
the terms, thereby giving 
you a basis upon which to 
work when you go to the 
more technically worded 
reference books on the sub- 
ject. An excellent book for 
the beginner is “Animal 
Micrology” by Michael F. 

Cuyer.Two reference works 
which cover the subject 
quite thoroughly and should 
be in every microscoplst’s 
library are McClung’s “Mi- 
croscopic Technique” and 
Lee’s “Microtomist’s Vade- 
Mecum.” 

T he mount usually con- 
sists of a slide — 3 inches 
by 1 inch is the standard 
size — upon which the speci- 
men is affixed in a mount- 
ing medium with a cover 
glass over it. On the upper 
surface, and at the left- 
hand side of the slide after 
it is placed in the micro- 
scope for properly viewing 
the specimen, is a small Usin 

square label giving the 
maker’s name, and data concerning the 
specimen (see illustration). Notice that 
the word “usually” is used. Often such 
comparatively large specimens as crys- 
tab and minerab are mounted in pill 
boxes, but since this requires no tech- 
nique we shall not need to consider 
it here. 

The general plan in mounting a whole 
biological object is as follows: (1) Kill- 
ing and fixing, (2) washing, (3) stain* 
ing, (4) decolorizing, if necessary, 
(5) dehydrating, (6) clearing, and 
(7) mounting. Comparatively few ob- 
jects can be mounted whole; they must 
be sliced to translucent thinness, or 


“sectioned.” In the case of some speci- 
mens, such as plant stems, sectioning 
consists of nothing more than slicing it 
with the razor. However, with others, 
such as earthworms, this method would 
seriously distort the cell structure and 
give us an untrue image. We therefore 
mount the specimen either in paraffin or 
celloidin, which permeates the structure 
and holds it stiff while it is being cut. 

The first four steps of either the 
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paraffin or celloidin method are the 
same: (1) killing and fixing, (2) wash- 
ing* (3) hardening and dehydrating, 
and (4) absolute alcohol. For the paraf- 
fin method the added steps are: (5) 
de-alcoholization (xylol), (6) melted 
paraffin, (7) embedding, (8) section- 
ing, (9) affixing section, (10) removal 
of paraffin, (11) through alcohols to 
.otain, (12) staining, (13) washing, 
(14) dehydrating (after decolorizing, 
if necessary), (15) absolute alcohol, 
(16) clearing, and (17) mounting. For 
the celloidin method the corresponding 
steps are: (5) ether-alcohol, (6) thin 
celloidin, (7) thick celloidin, (8) em- 


bedding, (9) sectioning, (10) staining, 
(11) washing (and decolorizing, if nec- 
essary), (12) dehydrating to 95 per- 
cent alcohol, (13) clearing, and (14) 
mounting. It is suggested that the 
reader put the above in the form of a 
chart in his notebook, so that he will 
have it for ready reference when needed. 

Just reading over the steps necessary 
to mount a specimen is enough to make 
one throw up one’s hands in despair of 
ever mastering such a complicated tech- 
nique. But it is really not quite so hard 
as it looks. The thing to do, of course, 
is to start with some specimen which is 
quite easy, and gradually 
progress to the more diffi- 
cult ones. Do not try to 
learn the method by heart ; 
just follow directions in 
making up one mount and 
thereafter you will discover 
that you can rattle off the 
necessary basic steps with- 
out any effort. 

K illing, fixing, and 

hardening are often 
done with the same reagent. 
The purpose is to destroy 
the life in the tissues in 
such a manner that they 
Will retain as nearly as pos- 
sible the same form as they 
had when alive. This can 
he done by instantaneously 
killing and fixing, or by 
first anesthetizing and then 
killing. The purpose of fixa- 
tion is also to make such 
changes in the organisms 
that later staining or oth- 
er chemical treatment will 
bring out certain character- 
opei istics or parts of the struc- 

ture. 

The fixing agent is now washed out 
either with water, as is usually the case, 
or with alcohol if certain fixing reagents 
are used. After that it is necessary to 
dehydrate the specimen at once by pass- 
ing it through a series of alcohol solu- 
tions of different strengths until it 
reaches a solution of from 70 to 95 per- 
cent alcohol, depending upon the clear- 
ing agent to be used. The alcohol re> 
ferred to is regular grain alcohol, 
though denatured alcohol may be used 
on occasions. It must be remembered 
that denatured alcohol, besides being 
only 70 percent, also leaves some sedi- 
ment on evaporation. Grain alcohol, as 
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regularly sold, It from 95 to 96 percent. 

The sections are brought up through a 
graded series of ever stronger alcohols, 
to avoid the distorting effects of sudden 
dehydratioik The alcohol is diluted 
with distilled water obtainable from a 
garage. Solutions of 50, 70, 85, and 95 
percent are most gen- 
erally used. These alco- 
hols, when used, are 
not necessarily useless 
thereafter. When you 
have finished with 
them, they may be 
poured into separate 
containers labeled 
“Used 50 Percent Al- 
cohol“, and so on. The 
used alcohols naturally 
contain more water, since they de- eral, the specimen is taken from the 

hydrated the specimen, but the amount absolute alcohol and immersed in a 

of water absorbed from one specimen is mixture of one-half alcohol and one-half 

not enough to do any harm. xylol. It is then immersed in plain xylol. 

We now de-alcoholize and clear the Then it is removed and immersed in a 




specimen. Both operations are usually 
done by the same agent, and the pur- 
pose is to remove the alcohol to make 
way either for the embedding material 
or the mounting medium, and to make 
the specimen more transparent to light. 
Xylol may be used as a clearing agent; 
so may carbolic acid dissolved in abso- 
lute alcohol. (Absolute alcohol is made 
by adding a little calcium chloride to 
95 percent alcohol. This settles to the 
bottom and does no harm, but absorbs 
the 5 percent of water.) Very often, 
however, one of the essential oils is 
used, such as cedar oil and analin oil. 
The general characteristics of a clearing 
agent are that it must be able to remove 
the alcohol from the tissues, must have 
a 8]l||;htly higher refractive index than 
the tissues into which it is to penetrate, 
and must be miscible with the imbed- 
ding material or the mounting medium 
as the case may be. 


mixture of one-half xylol plus one-half 
melted paraffin, and next into melted 



, , , , , , The Well microtome. The object 

HE de-alcohohzation and clearing the central part and 

completed, we proceed to mount the is moved up by a micrometer 

specimen on the glass slide. Practically screw, then sliced off with a razor 

all specimens are mounted in Canada 


paraffin for a varying amount of time 
according to its size. Then It is trans- 
ferred to a small mold of more paraffin. 
When the paraffin has hardened the 
specimen in the paraffin is taken out and 
the whole thing is sliced either free- 
hand with a very sharp razor, or with 
the aid of a Well microtome or auto- 
matic microtome (see illustrations). 
The sections are then affixed to the slide, 
the paraffin is dissolved by xylol, and 
mounted in the usual way. The celloidin 
method is much the same, as can be 
seen from the general plan given above. 

The purpose of staining, as was ex- 
plained in the article, “Examining Milk 
for Bacteria” (March, 1934), is to 
bring out certain features of the speci- 
men which we desire to study, or to 
heighten contrasts within the specimen. 
Sometimes only one color is used and at 
others two, three, or four, the further to 
increase the contrasts. Explanation of 
the staining has been left to the last 
because just where we make use of it 
in the process of mounting depends 
upon whether the stain is in aqueous 
solution or alcoholic solution. A stain 
in aqueous solution should follow the 
washing, and a stain in alcohol solution 
should follow dehydration — or whatever 
point in the dehydrating procedure the 
percent solution of alcohol equals the 
percent solution of alcohol in the stain. 
Some stains are dissolved in 70 percent 
alcohol, while others are in 95 percent 
alcohol. Stains can be used over and 
over again, almost indefinitely. 

T here you have the general ground- 
work for an understanding of the 
various methods of mounting specimens. 
Though it has been given as briefly as 
possible it may seem complicated, since 
methods of procedure and exact details 
have been omitted. These are given in 
the books named near the beginning of 
the present article. But we learn by do- 
ing, so let us take some simple speci- 
men and mount it as the first step in 
forming our slide collection. 


balsam dissolved in xylol, but this is not 
a necessity. Some specimens are mount- 
ed in glycerin or glycerin-jelly, and 
there are other mediums much the same 
as balsam, such as gum damar, hyrax, 
or euparal dissolved in either xylol, 
turpentine, or benzol. The amateur need 
not concern himself for quite some time 
with any but the Canada balsam dis- 
solved in xylol; that is, the usual com- 
mercial liquid balsam. 

It is not always possible or desirable 
to mount the whole specimen. Some- 
times we wish a cross-section. To do 
this we infllter the specimen with either 
paraffin or celloidin (these are the most 
common methods, though freezing and 
sometimes the use of other substances 
are resorted to) so that it will be stiff 
enough to cut without distortion. In gen- 


An automatic microtome 
(the new Minot rotary 
type). Such microtomes 
are equipped with auto- 
matic feeing mechanism 
and the worker makes hts 
sections simply by turn- 
ing the crank. They are 
essentially highly refined 
and glorified automatic 
ham shears, but the slices 
taken can be made as thin 
as one 12,00()thof aninch 
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T ^HE following instructions were pre^ 
pared by Julian D. Carrington, 
Ph.D., of Ward^s Natural Science Es- 
tablishment, Rochester, N, Y. Readers 
will recall that Dr, Carrington was the 
author of the article entitled ^"Explor- 
ing Unknown Waters** in the Novem- 
ber and December numbers of this mag- 
azine. He writes: 

K ill a worker honey bee with cy- 
• anide, or by crushing or cutting off 
the head with scissors. 

Allow to soak in water for 24 hours. 
Then place in a Syracuse watch glass 
of fresh water. 

With forefinger of left hand press 
gently upon the abdomen of the bee, 
at the same time pulling cautiously 
upon the sting by grasping it with a 
forceps held in the right hand. Usually 
the entire stinging apparatus is expelled 
intact by this method. Even experts ruin 
an occasional specimen, so it will be 
best to have several soaked bees avail- 
able. 

Examine with hand lens, as the sting 
and its parts float in water, to see that 
ail parts are present. Refer to the illus- 
tration. If these parts are not all pres- 
ent. or if any are torn or otherwise 
imperfect, try again with another speci- 
men. 

If the sting is complete, draw off the 



Sting of honey bee, ihowing parts 
which should appear on the slide 


water with a pipette and replace it with 
10 percent formalin. This is the fixer. 
Prepare by adding ten parts of tap 
water to one part of commercial (full- 
strength) formalin. Allow to act for 
one-half to one hour. Each chemical 
throughout this technique is to be drawn 
off with a pipette, to be replaced with 
some other solution. Do not at any time 
allow the sting to become dry. It is best, 
if piissible, to prick the poison sac with 
a needle, to insure penetration of the 
reagents. 

Rinse the specimen and wash out the 
fixer by several (two or three) changes 
of tap water; five minutes each. 



An old woodcut of what an early micrographer believed he saw in a drop of 
water. Note especially the (rotifer?) at 12, with the complete face of a man 


Stain for five minutes with a 1 per- 
cent aqueous solution of either eosin or 
light green. Examine. If the stain is too 
weak, allow to act a longer time. Stains 
should not be too intense. 

Wash in water, to remove excess stain 
and to check the action of staining. 

Successively pass through 50, 70, 85, 
and 95 percent alcohols; 10 minutes 
each. 

Examine. If the stain is too intense, 
apply acid alcohol (one percent of 
hydrochloric acid in 95 percent alcohol) 
for one minute, washing in fresh 95 
percent alcohol to check the destain- 
ing. If not sufficiently decolorized, allow 
the destain to act for a longer time. The 
destain acts rapidly and may easily re- 
move all of the color; if it does you 
must restain. 

Apply absolute alcohol, 10 minutes. 
If not available, use carbolxylol (melt- 
ed carbolic acid crystals, one part; 
xylol, two parts) ; likewise for 10 
minutbs. 

Xylol (xylejie), 10 minutes, or until 
the material is translucent (clear). 

Transfer specimen to the center of a 
clean slide. This is best accomplished 
by using a small strip of cardboard as 


a lifter. Get under the floating material 
with the cardboard strip and lift up, de- 
positing material on the slide, together 
with a few drops of xylol. A camel’s 
hair brush or section lifter may also be 
used. Avoid forceps or other implements 
that might tear the delicate tissues. 

With xylol to float the material, care- 
fully orient it under the lowest power 
of your microscope. With needles, shift 
the parts around »o that they are prop- 
erly spread out for study. Avoid over- 
lapping parts. Have the sting vertical 
to the observer. 

Blot off excess xylol with filter or 
blotting paper, or slowly and carefully 
tilt the slide so that the xylol is drained 
off without disturbing the position of 
the specimen. 

Add two drops of medium-thick 
balsam and apply cover glass. It is fre- 
quently advisable to place several frag- 
ments of a broken cover glass around 
the specimen, to act as cover glass 
props, preventing crushing of the ma- 
terial. Add the balsam carefully, so, as 
not to disturb the position of parts. 
Place the slide away in a fiat position 
for at least a week, to dry thoroughly. 
Then clean and lal^l. 
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^HE author of tho accom- 
panying article teUa how the 
tdatico of phyticf hai contribut- 
ed definite knowledge to the 
•port of swimming. Swimmers 
have been experimented on just 
the same as ship models towed 
in towing tanks, to determine 
their water resistance. Athletes 
long since ceased to smile at 
such studies, for they are known 
to have caused too many records 
to be pushed up. One of the 
''secrets’* of the longstanding 
successes of the famous crew 
coach Courtney at Cornell was 
the fact that he quietly called 
in some professors at the college 
of engineering at the same in- 
stitution and caused technical 
studies of the dynamics of the 
rowing stroke to be made. These 
studies altered various ancient 
and honored preconceptions re- 
garding the stroke, and helped 
bring Cornell regatta victories 
year after year.— Tfie Editor. 


AN airplane cannot fly without air, 
yet at a high rate of speed the 
resistance caused by the air be- 
comes so great that a further increase 
of speed is almost impossible. To avoid 
rapidly mounting resistance, aviators at- 
tempt to fly in the stratosphere where 
the more rarefied air offers less re- 
sistance. 

In the ship- and boat-building indus- 
try, engineers have tried to reduce the 
resistance of water by building vessels 
with streamlines, in imitation of the 
body of a fish. This, of course, has 
achieved its purpose, but when the 
necessary speed becomes excessively 
high — for example, in the case of a 
speedboat- -^ven streamlines became in- 
adequate. Modern speed boats are built 
somewhat like surf boards, so that when 
the speed becomes high enough tlie boat 
will leave the water and will merely 
glide on the surface, thus reducing the 
resistance considerably. 

The relation between the displace- 
ment of a boat and its shape and speed 
on the one hand, and water resistance 
on the other, is well known. About 60 
years ago, W. Ft^ude built the first ex- 
perimental where models of ships 

could be at various speeds and 


the resistance automatically recorded. 
This was a great boon to shipbuilders. 
Now they could build a model of a 
proposed ship, experiment with it, find 
all the faults in its construction, correct 
these faults, and then proceed with the 
building of the real ship. This elimin- 
ated guesswork to a great extent and 
reduced the risk involved. 

The problem of water resistance in 
swimming becomes apparent only with 
the increase of speed. In every attempt 
to increase the speed of the movement 
a paradoxical situation is created: the 
medium which makes the motion itself 
possible becimies the main obstacle 
which limits the speed of movement. 
Water resistance was also responsible 
for the invention of the modern swim- 
ming strokes. A man who wishes merely 
to remain on the surface of the water 


stroke, for example, as the writer has 
previously shown in this magazine 
(March, 1930), the recovery position of 
the legs and arms has a great effect on 
the speed of swimming. In this position 
the arms and legs are drawn close to 
the body and retard the progress so 
much that the speed may drop from four 
and a half feet per second to one fool 
per second within a single swimming 
cycle. This can be readily observed on 
any breast stroker. The English over- 
arm side-stroke represents a step for- 
ward because at least one arm is taken 
out during recovery. The crawl stroke is 
the most efficient stroke thus far dis- 
covered, because both arms recover out- 
side the water and do not retard the 
motion. 

The experimental studies of water re- 
sistance in swimming were started in 



Figure 1: Diagram of the resistograph towing a man. C is the towing cord, 
P1-P3 are ball-bearing pulleys, S a calibrated spring. D is a drum rotated by 
an electric motor. Each revolution of the drum is equivalent to a distance of 
two feet covered by the swimmer. In the upper right-hand corner is a switch 
for recording revolutions of the drum. I is a lever rotating around A ; H, hinge 
making contact. In operation, L breaks the contact at the switch shown, inter- 
rupting an electric current. From The Research Quarterly, Ann Arbor, Mich. 


can make any movement with his legs 
and arms, provided that the direction of 
the pull is not upward. A man who 
wishes to swim forward should remem- 
ber only one rule— to pull backward. 
But if^a man wishes to swim fast and 
break the existing records, then all his 
movements should be studied critically 
and those that increase resistance should 
be eliminated if possible. In the breast 


1905 by R. DuBois-Reymond of Ger- 
many, who towed swimmers behind a 
row boat and measured the resistance 
by a spring scale attached to the tow 
rope. In 1919, G. Liljestfand and N. 
Stenstrom of Sweden towed swimmers 
by means of a windlass, which stood on 
the shore. In this experiment the tow* 
ing rope ran over a pulley attached to 
a spring scale, which recorded the ten- 
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slon on the rope. Recently the writer 
completed his research on resistance, 
in which not only men but also women 
were tested. In this study the swimmers 
were towed in a 60-foot swimming pool. 
The speed of towing and the resistance 
of the water were automatically re- 
corded on a smoked paper by means of 
a specially devised apparatus called 
the “resistograph.” Figure 1 represents 
the resistograph, and Figure 2 a sample 
of the record. Every person was tested 
from 60 to 200 times. 

After the last Olympic games, where 
the Japanese were so victorious, the 
findings of this study took on a greater 
interest because some of the typical 
Japanese swimmers had been tested. In- 
cidentally the assistant coach of the 
Japanese Olympic swimming team, Mr. 
Yanagitta, was also tested by the writer. 

B efore discussing the results ob- 
tained, let us briefly consider the 
main factors responsible for water re- 
sistance. The total water resistance con- 
sists of: 

1. Wave-making resistance. 

2. Eddy resistance. 

3. Skin friction. 

The first of these factors is due to 
the waves produced in swimming — the 
faster the movement the greater the 
waves. The eddy resistance is due to 
the physical discontinuity of the stream- 
lines. Take for example the breast 
stroke. When the person is gliding with 
the legs and arms extended straight, his 
streamlines are at their best, but when 
the same person assumes the position of 
recovery, the lines become distorted or 
discontinued. In this case water cannot 
follow the streamlines and backwash 
will be produced behind the flexed 
limbs. Everybody knows that one can 
ride a bicycle faster when following 
closely behind a motorcycle with a 
large windshield. The eddies created 
by the windshield produce an actual 
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Figure 2: The upper line repreeents 
water reeiatance. Marka on the mid- 
dle line represent revolutions of 
the drum around which the towing 
rope is wound, each equal to two 
feet. The lower line is marked in 
time intervals of 1/20 of a second 


suction effect upon the cyclist behind. 

The third factor, skin friction, repre- 
sents the major resistance factor in the 
glide. Its degree depends on the dimen- 
sions of the wetted area and the smooth- 
ness of the surface. 

The study of each of these factors 
separately involves extreme technical 
difficulty and therefore only the total 
resistance has been tested. 

It has been found that the total re- 
sistance depends of course on the size 
«)f the person; for example, the re- 
sistance for the Japanese swimmers 
being the same as that for medium- 
sized American girls. The position of 
the body in the water is another impor- 
tant factor. Some smaller men in the 
tests had a greater resistance than the 
larger men because they could not as- 



Figure 3: Curvet showing water re- 
sistance for Subject S. See text 


sumc a good flat position in the water. 

The general formulas for water re- 
sistance may be expressed as follows: — 

skin surrute Uesl-itaiue In water In piiundit 

aJt'a in square fort (V In fett pi-r soconil) 

I’rono (Jlltlo 
«JI(li*_ on bat k 

Alt-n 24 l‘» " 7'X-^ 

Mt*n anti woiupn 19 — 10 "» '’•'iV- OV- 

Frorn these formulas we can see that 
water resistance increases in proportion 
to the square of the speed. Figure 3 
shows the relation between the speed 
of swimming and the water resistance. 
It can be seen that in this case the re- 
sistance increased at a rale even greater 
than the square of the speed. When 
Subject S was making two feel per sec- 
ond the resistance was 2% pounds. At 
the speed of four feet per second it be- 
came 11 pounds. If he attempted to 
swim, let us say, seven feet per second, 
his resistance would reach 31 pounds. 
Additional experiments showed that this 
subject could develop only 27 pounds 
of maximum propelling force; there- 
fore he could not possibly attain a speed 
of seven feet per .second — unless, of 
course, he decreased his resistance or 
by superior effort attained a greater 
propelling force. 

Experiments showed that if a small 

*Thc tauare here !• an approximation ; actually 
it U tlightly more. 



Figure 4: The hydroplaning argu- 
ment, like the awimmer, waa *Vet*’« 
Theory favored it but experiment 
•bowed just the reverse waa true 

man uses a poor technique — if his body 
rotates too much — the resistance will 
increase a great deal more than the 
square of the speed and will be out of 
proportion to the size of the body. The 
attempt on the part of swimmers to re- 
duce resistance has led to the “dis- 
covery” of a hydroplaning position of 
the body, with shoulders and head rid- 
ing high in the water. Although the 
arguments in favor of this position (by 
analogy with the speed boat) sound 
logical, the experiments prove that this 
position of the body increases the resis- 
tance, as Figure 4 clearly shows. The 
mere lifting of the head out of the water 
tends to increase the swimmer’s re- 
sistance. 

TVpEXT, it is to he noted that uni- 
1 1 formity of pace has a direct bearing 
on water resistance. Coaches recognize 
the importance of a proper pacing, al- 
though there is no unanimous agree- 
ment as to what the basis of a propei 
pacing should be. From a mechanical 
standpoint a proper pace can easily be 
defined as merely a uniform pace. Ex- 
periments showed that resistance be- 
comes excessively high with every 
attempt to regain the lost speed. 

The shape and the texture of the bath- 
ing suit also has a certain effect upon 
resistance. It was found that a well- 
made silk bathing suit does not increase 
the resistance to any appreciable extent, 
whereas a suit made of worsted may in- 
crease the resistance half a pound for 
a speed of five feet per second. A suit 
with a loose upper part and tight 
trunks acts as an anchor and may 
be the cause of considerable resistance 
when swimming. 

Contrary to the findings of other ex- 
perimenters, the present writer found 
that the resistance in the glide on the 
stomach is less than that of the glide on 
the back. The explanation of Oils dis:- 
agreement may be found in the better 
technique used in the present study. 





On* of th« high-fpecd transport planes, (fescribed in the artide below, makes a striking picture against a background of 
other methods of transportation. The Hannibal Bridge across the Missouri at Kansas City is in the lower part of the photo 


Business Flies at Higher Speeds 

By REGINALD M. CLEVELAND 


S PEED is the life blood of commer- 
cial aviation. To secure it, coupled 
with safety and comfort, the best 
aeronautic brains in the United States 
have been, and are, at work. The ac- 
complishment in this direction, bearing 
in mind the adolescent immaturity of 
aviation as a whole, has been almost 
incredible. The accomplishments which 
lie ahead for this year of 1934 are 
hardly less astonishing. 

We shall see a race in transport 
schedules which will make the historic 
competitions of the railroads in the era 
of competitive coast-to-coast runs look 
like an exciting contest among snails. 
We shall certainly see the map of the 
United States so shrunken by the de- 
vouring speed of scheduled air-trans- 
port that the time from New York to 
Loa Angeles will be around ITVSi hours, 
and in the reverse direction with the 
favorable prevailing westerlies, around 
15 hours. The goal of an air journey be- 
tween any twC^ points in the United 
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States without the loss of a business day 
will come close to attainment. Its sig- 
nificance will be emphasized by a much 
more extended use of sleeping planes 
with real berths. 

B y the time this article reaches its 
readers, interested folk in the east 
as well as the west will have had an op- 
portunity to inspect the new Douglas 
airliner, 41 of which, each powered with 
two Wright Cyclone TOO-horsepower 
engines, and equipped with Sperry 
automatic pilots, will make up the fleet 
of Transcontinental and Western Air. 
Commander D. W. (Tommy) Tomlin- 
son, one of the former famous trio of 
Navy “Sea Hawks,” has been test fly- 
ing this transport. It cruises, he says, 
on 62.5 percent engine power, at 183 
miles an hour. Its top speed, with full 
load, is 217. Full load means 14 pas- 
sengers, 600 pounds of cargo, and crew 
of three. Range, on 400 gallons, is 1000 
miles: on 510 gallons, 1350 miles. 


This plane is expected eSsSily to main- 
tain a “block to block” schedule of 160 
miles an hour. Block to block is the 
form in which the airlines express their 
elapsed time from the start of taxiing 
away from the loading apron at one 
terminus to the moment the wheels stop 
rolling at the unloading block at an- 
other. 

On this basis, schedules something 
like this are contemplated: Leave New 
York at 4 oVlock in the afternoon, leave 
Columbus at 6:15, leave Kansas City at 
9:45 — 1097 air miles in 5% hours — 
leave Albuquerque at 2 :30 in the morn- 
ing, and arrive at Los Angeles at half 
past six in the morning. Or, reversing 
the picture, leave Los Angeles at 5:40 
in the evening, and arrive at Newark at 
11 the next morning. The hours given 
are local time to which must be added 
or subtracted the difference in time be- 
tween terminals. 

It must not l)ie supposed that Douglas 
and T.WA., as well as Pan-American 



APRIL « 1934 


SCIENTIFIC AMERICAN 


195 


Airways^ yrhxch has also ordered a small 
fieet of these transports for some of its 
land operations, will be left in undis- 

f uted possession of speeds of this kind. 

ar from it. United Airlines, largest of 
the transport companies, which has put 
behind it 60,000,000 miles of scheduled 
flying, will meet the challenge with its 
all-metal Boeings. The 247, outstanding 
accomplishment of the 1933 air-trans- 
port held, will be stepped up beyond its 
present very high speed by the use of 
geared Wasps, and there are rumors 
which will not down of a still larger 
and faster ship as well. 

At the time of the All-American air 
races at Miami, the executive plane of 
the United company, powered with 14- 
cylinder geared Wasp Juniors, carried 
George S. Wheat and a party of news- 
paper men between New York and 
Miami at a pace which indicated what 
was to come. Controllable pitch propel- 
lers, which will be used on the line, 
were not fitted, but there was no diffi- 
culty in cruising at 170 and 180, with 
the engines turning up only about 2000 
of their rated 2400 revolutions. Jack- 
sonville to Miami, 329 miles, with cross 
and head winds, was flown in 1 hour, 
47 minutes; Washington to Newark. 
200 miles, in 1 hour, 5 minutes; Miami 
to Newark, 1210 miles, in 7 hours, 5 
minutes flying time. The stepped-up 
Boeings will shrink the map as effec- 
tively as their rivals. 

And there will be other very fast 
transports with rated top speeds above 
200 miles an hour; the Lockheed Elec- 
tra, the General Aviation tri-motored 
ships, the new Fairchild amphibian, 
and, perhaps, the Vultee. 

I N its 19th annual report, the National 
Advisory Committee for Aeronautics 
told the Congress that increases in the 
speed of multi-engined airplanes, mili- 
tary and commercial, from 1932 to 19.33 
approximated 40 to 60 percent with 
practically the same engine power. 
Among the factors which have made 
this extraordinary accomplishment pos- 
sible, many of them primarily based 
upon the study of the NACA at the 
world’s most complete aeronautical 
laboratory at Langley Field, Virginia, 
the Committee lists the following : 

The NACA cowling, the results on 
which were published in 1928, and the 
optimum location for engines, results of 
which were issued confidentially to the 
Army, Navy, and industry in 1930, and 
were kept confidential until 1932, when 
the first American airplanes embodying 
the results of these researches had been 
designed and constructed; the develop- 
ment by the Army, Navy, and industry, 
of reliable retractable landing gears; 
increased horsepower with the same 
size and weight of engines, involving 
increased revolutions per minute, higher 
compression ratio, improved fuels, and 


improved cylinder cooling; the develop* 
ment of satisfactory controllable pitch 
propellers; the development of new and 
more efficient wing sections; improved 
streamlining and use of flaps, assisted 
by the Committee’s researches. 

While the percentage of increase in 
cruising speed for transports cannot be 
expected to be as high for 1934 as it 
was in 1933, it still may confidently 
be expected to show a marked rise due 
to further utilisation of the studies made 
at Langley Field, at Wright Field, in the 
wind tunnels of leading universities, 
and in the engineering departments of 
the aircraft and aircraft engine builders 
themselves. It will be due to still further 
elimination of drag, to still greater de- 
velopment of high lift devices, to better 
control of longitudinal and lateral 
stability, and to further pushing for- 
ward of engine and propeller efficiency. 

T he immense significance of the new 
speeds for business and the business 
man are not yet fully realized. The ex- 
ecutive in New York, facing an im- 
portant problem in New Orleans, will 
be enabled to have dinner with his 
family and yet come in for a landing 
on the magnificent new Shushan Airport 
on Lake Pontchartrain In time to keep 
an early morning appointment. The 
sales manager in Seattle, disturbed by 
a telegram from headquarters in San 
Francisco, will be able to emplane after 
breakfast, have lunch with his asso- 
ciates at the Golden Gate, and be back 
in Seattle almost in time to close his 
own desk for the day. The Boston mer- 
chant, worried about pending legisla- 
tion, will be able to finish his lunch on 
Beacon Street, and be in Washington, 
D. C., while the afternoon sun is yet 
high. The motion-picture star can easily 
put in a matinee personal appearance 
at Hollywood and walk on the stage in 
Times Square, New York, at 2 o’clock 
the next afternoon for another. 

Before the year is out, the over-night 
journey in many instances can doubt- 
less be made in a berth quite as com- 
fortable and a good deal less noisy than 
the familiar lower over the shining rails. 

And it must be remembered that the 
advantages of new speeds are not con- 
fined to the limits of continental United 
States. The business man and the trav- 
eler whose goal is Latin America, will 
also benefit by the acceleration of wings. 
On certain stretches of its far-flung net- 
work, Pan-American will fly Douglases, 
like those that are to knit the Atlantic 
and the Pacific for T. W. A., and Lock- 
heed Electras, like those that are slic- 
ing off the minutes for Northwest Air- 
wayV, up towards Spokane. The big new 
Sikorsky for Pan-American, too, will 
cruise around 150 miles an hour, with 
32 passengers, across the Caribbean, 
and quite possibly before the year is 
out, be making the 800 miles from New 


York td Bermuda in six hours* oir even 
pointing its questing prow beyond* to 
the eastward. 

Nor is the saving of his own time the 
only way in which the American busi- 
ness man will find new benefits in’ 1934 
from air transport. His important mails 
will, of course, share in the results of 
the higher speeds. Some of them will 
be carried, too, on the specialized mail 
ships, the swift Northrops and Look- 
heeds, still the romantic couriers of the 
night, but more agile, nerved to a 
swifter pace, better armed than ever 
before against the hazards of fog and 
ice. 

G oods also — important samples, 

styles, film, documents, and perish- 
ables — will shuttle across the invisible 
warp and weft of the airways at the 
same headlong pace that carries the air 
traveler upon his mission. A new hori- 
zon will have been opened for the alert 
man of business. The merchant will find 
his zone of reasonable coverage im- 
mensely expanded; the flower and fruit 
grower will be able to make the most 
of distant and formerly unobtainable 
markets; the buyer on the Pacific coast 
will need only to be 18 hours behind 
New York in the display of the latest 
Paris gown. 

Finally, the new speeds of air trans- 
port have significance as a bulwark of 
national defense which is too little ap- 
preciated. Fleets of transport planes, 
able to carry 20 men each in 600- to 
800-mile jumps at 200 miles an hour, 
mean a mobility for specialized groups 
that could be attained in no other way 
short of magic. In an emergency, an 
entire anti-aircraft unit, with its sound 
locators and BOO-million candlepower 
searchlights, its trained personnel and 
its rapid-fire guns, could be whisked 
from coast to coast almost overnight. 
The ground organization which makes 
possible in large measure these sched- 
uled speeds in the air — the airports; 
the repair bases; the immense privately 
operated weather services, in addition 
to those of the government; the plane- 
to-planc and plane-to-ground radio com- 
munication — all could not fail to have 
military significance of the highest im- 
portance. 

• 

The foregoing article accurately 
outlines the situation in the air- 
transport and airmail fields at the time 
of writing. Just before this issue went 
to press, however^ the government in- 
vestigation of airmail activities by the 
large transport companies of this coun- 
try placed the whole matter under a 
cloudy and the outcome is still not ap- 
parent, How the airmail will be Car- 
ried in the future depends upon' the 
findings of the present investigation. 
— ^The Editor. 
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Sundials and Their Construction-III 

The Construction of North, East, and West-Facing Dials, and Polar Dials 


D irect ventral diaU are seldom 
placed on walls, because they must 
face the cardinal points of the 
compass. Since few walls face the eardi* 
nal points, the four direct vertical dials 
are usually combined on one plinth, and 
this combination is known as the pillar 
dial. Many pillar dials are left blank 
on the north face; but if the north dial 
is added, the pillar dial will then be 
complete and, owing to the brief time 
the sun shines upon the north face, suf- 
ficient room may be left for a suitable 
inscription, which is often placed on 
this face in place of a dial 
The preceding article described the 
construction of the direct south vertical 
dial The construction of the direct 
north, east, and west vertical dials, is as 
follows: 

T he plane of a north dial 
(Figure 3) is perpen- 
dicular to the plane of the I 

horizon and faces the true 
north. The diagram .sliowa / \ 

the construction of the hour . - 
lines for latitude 48 '^30'. P 
The style points to the 
celestial pole. 

The Bubslyle is the 12 

o’clock line and lies in the p - - 

plane of the meridian. t * 

The height of the style is 
equal to the complement of $ . 
the latitude, which in this 
case is 41 "30' (90"~4H ' I 

.30'=-4r30'). 1 

Draw the horizontal line Lni,\, , ^ 
FAG, Figure 1. (This will no/*, r* 
be the 6 o’clock line.) 

At A draw the line AC 

perpendicular to F.4G (This 
will be the 12 fi’clock line.) 

Draw AD so that the angle CAD is 
equal to the height of the style, or 41 ' 
30'. 

From B, on AC, draw BE perpendicu- 
lar to AD, 

Make BC equal to BE \ then make FA 
and AG each equal to AC, 

Draw lines FC and CG, Through B 
draw a line parallel to FAG, cutting FC 
at L and CG at M, Through L and M 
draw lines LK and MH parallel to AC. 

With radius BC and centers at F and 
G, describe the arcs PQ and SR. Divide 
these arcs into eipial parts of 15 degrees 
each. Draw lines from F and G through 
the points thus found, until they cut the 
lines I.K and HM, respectively. 

From A draw the required hour lines 
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through the points found on LK and 
HM, 

Figure 2 shows the hour lines trans- 
fcircd to the dial plate, and the way in 
which they should be numbered. 

Figure 3 shows the position of the 
dial when in use. 
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The sun will not shine upon this dial 
between the hours of 6 in the morning 
and 6 at night; therefore it is necessary 
to inscribe on the dial plate only those 
hours from sunrise to 6 a.m. and from 
6 P.M. to sunset. 

This dial must be placed in a per- 
fectly vertical position, so that the sub- 
style line lies in the plane of the meri- 
dian and the face of the dial looks to 
the true north point of the horizon. 

T he planes of the direct east and 
west vertical dials (Figure 5) lie in 
the plane of the meridian, and for this 
reason they are sometimes referred to 
as meridian dials. The hour lines for 


each dial are calculated in exactly the 
same way, so it is necessary only to de- 
scribe the construction of one of them. 
Figure 4 shows the construction of the 
hour lines for the cast dial, in latitude 
52^30'. 

The gnomon is usually made in the 
form of a flat rectangular bar or in the 
shape of a pin. It is perpendicular to 
the face of the dial. 

The style points to the celestial pole 
and is parallel to the dial plate. 

The siibstyle is the 6 a.m. line (the 
6 P.M. line in the west dial) and points 
to the celestial pole. 

The height of the style is 
measured in inches, and is 
^ determined by the size of 

the dial. It is usually from 
\\ 2y2 to 3 inches in height. 

~ The hour lines are paral- 
G lei to the substyle. 

The construction is as fol- 
lows: 

Draw the horizontal line 
AC (Figure 4). This repre- 
sents the plane of the hori- 
zon. 

At R, on AC, draw DE so 
that the angle EBC Is equal 
to the latitude of the place 
(.52°30'). DE will also be 
the substyle line and the 6 
A.M. line. 

Make BD equal to the de- 
sired height of the style in 
it MOMI OM inches. Through D draw the 
line KL perpendicular to DE, 

With R as a center, and 
the radius BD, describe the arc GDH. 
Beginning with the point D, divide this 
arc into equal parts of 15 degrees each, 
on each side of the line DE, From B 
draw lines through these points until 
they cut the line KL, 

Through the points thus found on KL, 
draw lines parallel to DE, which will be 
the required hour lines. 

Figure 5 shows the hour lines trans- 
ferred to each dial plate. Note the posi- 
tion on each dial. 

Figure 6 shows the most commonly 
used gnomon on this type of dial. 

The east dial will show only the hours 
from sunrise to noon; the west dial, the 
hours from noon to sunset. These dials 
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will not show the noon hour, because 
they lie in the plane of the meridian. 

The sun*s rays at that time are paral- 
lel to the face of the dial; therefore 
the shadow cast by the gnomon will ^ 
be infinite in length, and the edge of 
the shadow cannot be seen. 

The plane of each dial must be 
perfectly vertical, and lie in the plane 
of the meridian. 

T he equatorial dial and 

the polar dial are re- 

dining dials, hut take 4 ? ^ T 

their names from the < 

planes in which they lie. I 

For this reason they are ^ / / 

not usually classed with ^ 
the reclining dials. / 

The plane of the polar J * 

dial is parallel to the axis 9 ^ 
of the earth (Figure 9), — L 10 IL JL— 
and, if produced, would EAST DIAL 
cut the celestial pole. Fig- 
ure 7 shows the construction of the hour 
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FIGURE 5 


FIGURE 4 


^PLANt OP THL MORIIOH 


at divide this arc into equal 
parts of 15 degrees each, on 
both sides of the tine BD, 
From D draw lines through 
the points found on arc FBG, 
until they cut the line AC, 
From the points thus found on 
AC, draw lines parallel to BE, 
/ which will be the required 
hour lines. 

Figure 8 shows the hour 
lines transferred to the dial plate, 
and the proper way of numbering 
them. Figure 9 shows the position 
of the dial when in use. 

It IS necensary to show on this 
dial only those hours between 6 
A.M. and 6 p.m., because the plane 
of the dial, if produced, would 
cut the east and west points of the 
hori/on. At 6 in the morning and 
fi in the afternoon the shadow cast 
by the gnomon is infinite in 
length; therefore the 6 A.M. and 


lines for any latitude. 

The gnomon is usually made in the 
form of a flat rectangular bar or in the 
shape of a pin, and is perpendicular to 
the face of the dial. 

The style points to the celestial pole 
and is parallel to the face of the dial. 

The substyle is the 12 o’clock line 
and lies in the plane of the meridian, 
and if produced would cut the pole. 

The height of the style is measured in 
inches and is determined by the size of 
the dial. It is usually placed about 2% 
to 3 inches above the face of the dial. 

The hour lines are parallel to the 
substyle. 



IK INCHES 

FIGURE 6 

The construction is as follows: 

Draw the horizontal line AC, 

At B, on AC, erect the perpendicular 
line BE, (This will be the 12 o’clock line 
and the substyle.) 

Make BD equal to the desired height 
of the style, in inches. 

With D as a center and the radius 
BD, describe the arc FBG. Reginning 



Photo by Dr Frank H lloec 

A dial of the vertical declining 
type, high up on the wall of Ely 
Cathedral, one of the oldest of 
the cathedrals of England. As the 
gnomon is light such a dial will 
not long remain intact unless it 
is placed well out of reach of the 
hands of persons of a too investi- 
gative turn of mind, also of vandals 

6 P.M. lines cannot be placed upon this 
dial. 

When setting the dial elevate the 
plate above the plane of the horizon, at 
an angle equal tc^ the latitude of the 
place, as in Figure 9, and orient the 
dial so that the 12 o’clock or substyle 
line lies in the plane of the meridian. If 
this is done correctly, the style will then 
point to the celestial pole. 



dial. The next article will deal solely 
with the vertical declining dials. 
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Talkies in a Suit Case 

I T is just us much a scientific achieve- 
ment to refine existing processes <>r 
machines, as it is to discover new ones. The 
term refinement is especially applicable t<i 
reducing weight and bulk in machinery « 
and it is happening conspiLUoiisly in the 
“talkie” projector field, just as was the case 
with the silent movie. 

The new DeVry 16-millimeter soiind-on- 
film projector succeeds in packing an elah<»- 
rate theater installation — hitherto measured 
in ton units, and filling two trucks — into 
two small suit cases that weigh but 55 
pounds, total. 

In the first place, 16-millimeter film is 
one quarter the area of t'i5-millimeter film, 
and, in a general way, permits a reduction 
to one quarter the si/e, weight, and cost 
of a theater installation. A refinement in 
the size of photographic silver grain on the 
film emulsion permits as delicate response 
to sound images us the larger sound track. 
Increases in power in small projector lamps 
up to 750 and KKX) watts provide ample 
illpminaiion for audiences up to 1500 Suit- 
case construction gives neci'Shury rigidity - 
and handy portage. Photo-cells and exciter 
lamps have been stepped up in efhcieney 
in the smallest sizes, and amplifiers and 
loud speakers have followed suit. 

The result is a form of entertainment and 
instruction now witliin easy attainment of 
schools, churches, and business. For the 
advertising of commercial products, it fur- 
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iiishes the salesmen and executive, in two 
small cases, the one appeal that attracts 
and holds the attention of the masses old 
and young, educated and iineducutcd alike. 


TIlift Factory Can’t Stop 

T WO plants to make one product are 
iH'cessary in sulfur mining by the 
American process of melting the sulfur un- 
derground and pumping it to the surface, 
says LawTenee O’llonnell, in Chemical and 
Metallurgical Engineering, And once the 
plant is started, it can’t be shut down, but 
must operate until the sulfur is exhausted. 
If the factory stopped for any reason, the 
hot liquiil sulfur in pipes and pumps would 
soliiiify, causing immense damage and loss. 
Hence, all the boilers, heaters, pumps, and 
piping systems are built in duplicate, so 
that if one fails, the other can be thrown 
into service.- E. D. 


Machine Welds Beer Barrels 

iN automatic machine for arc-welding 
L metal beer barrels by the shielded arc 



Welding a metal beer barrel 


process has been annourict‘d by 'fhe Lin- 
coln Electric Company, Cleveland, Ohio. 
The machine is reported to have a pro- 
duction capacity of 30 barrels or more per 
liour, depending upon the type and size of 
barrel. 

The machine is made for producing bar- 
reds of different types of eemst ruction ac- 
< ording to the manufacturer’s requirements. 
Barrels welded by this machine are either 
single or double shell types. Both inner 
and outer shells of the latter type are auto- 
matically welded with this machine. 


High Strength Copper Alloys 

T he ancients discovered a so-called 
method of hardening copper, the secret 
of which is said to be lost. In recent times 
similar methods have frequently been re- 
discovered but all of them, both ancient 
and modern, involve the use of alloying 
elements which have reduced the electrical 
and thermal conductivity. 

For use in commutators, slip rings, and 
other electrical devices, a hard metal is 
neressary and high conductivity of heat 
and electricity very desirable. A new group 
of copper-base alloys, called Cupalloy, has 
a most interesting combination of desirable 
characteristics. Cupalloy is much harder 
than pure copper, with much higher elastic 
strength, and the electrical conductivity ap- 





The two units of the talkie in a suit case equipment 
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Dr. John Martin Him measuring a 
foot by means of the Classifooto* 
meter described in these columns 

proaolifs that of pun* cupper. Furthermore, 
the creep strength of this alhiy is consul- 
erably greater than tliat of cold-drawn 
copper and the strength does not deteiiorate 
with lime at elevated temperatures as is 
the case with cold-drawn c<»pper. 

Many interesting tests have proved the 
qualities of this group of alloys hut due 
to its newness it is not yt*l in cominerciul 
use. — A, E. H, 

A Doctor’s Fool ClaHtsifi cation 
InHtrument 

A re you a pedevert? You need not be 
u too alarmed if you do full into that 
class, for you have a lot of company. Fully 
40,000,000 people in America are pedeverts 
It isn't strictly speaking a disease, hut 
if you turn your h‘et outwanl when you 
walk, you arc in the pedevert class. Or 
you may he a ihgiped; that is, if you can 
sport a hiinion or a nice case of so-calle<l 
‘iiammer” Iocs. 

If you are one of llm^^e liuky few wlm 
have normal fed, yon are a pedal igii type. 
A flat fooler or a hollow-fooled (unusually 
high-arched) individual goes into the pcdc- 
form class while the jposscssor of a pair of 
rigid, painful feet goes into the “inflaped” 
class. 


Today you can have your feet classified 
in the above manner and can, therefore, 
know exactly what kind of feet you have. 
You can thus be sure of having shoes fitted 
accurately by scientific measurements. 

The system was originated by a Los 
Angeles orthopedic surgeon. Dr. John Mar- 
tin Hiss, for use with his own patients, and 
is today being adopted throughout the coun- 
try by docKirs and shoe men alike. 

Doctors have long been handicapped in 
treating foot ills by the fact that they could 
not be sure of having their patients cor- 
rectly fitted in shoes. There was no common 



Close-up of the Classifootometer, 
showing the various parts, and how 
the foot is placf^l in order to ob- 
tain measurements for fitting shoes 

language helweeii themselves and shoe deal- 
» rs, because there was no classification sys- 
tem and no instruments to determine types 
of feet. 

Fool trouble was generally tliagnosed as 
“broken arches,” with no attempt being 
made to distinguish degrees of bone dis- 
jdacetiicnl or of testing feel against a 
standard. 

Dr. Hiss* system is the first attempt to 
bridge the gap between the medical pro 
fession and shoe fitters. Termed the Clasm- 
foot .System of Shoe Fitting, it consists 
of an instrument, known as the Classifool- 
oineter, and a nuuuial of instructions. The 
inslriiuH’nt is used to measure feet and also 
to spot \ariations of each foot from the 
normal. This is done in degrees (of a i irelc) 
and IS therefore named the Meliic Foot 
Test, 'fhe manual of insti net ions describes 
the five ( lasses of feet mentioned above and 
the 14 types under them, and explains the 
methods of fitting shoes under the system. 
Because the system is adaptable for use in 


both the doctor’s office and the shoe fitting 
riKim, it is proving to be the needed com- 
mon denominator. 

Beverage Alcohol 

T he repeal of prohibition has brought 
many new problems to industry, not 
least of which is the predicament of the 
producers of grain alcohol. Every chemist 
knows that alcohol produced from grain 
IS identieal with the alcolud produced from 
molasses. However, the Government regu- 
lations covering distilleries specify that 
only the alcohol derived from domestic 
grains may he used for beverage purposes. 
This rule is obviously designed to alleviate 
the farmer’s plight by giving him a new 
market for his grain, but it apparently 
closes the door on the industrial alcohol 
producers, most of whom use “blackstrap” 
molasses as a raw material. 

Producers of alcohol who use molasses 
and sugar as raw materials have entered 
vigorous protests against this feature of 
the marketing agreement. These objections, 
however, appear to have been overruled as 
reports from Washington state that al- 
though producers of alcohol from molasses 
and products other than grain are voicing 
vigorous objections to the provisions in the 
distillers’ marketing agreement which re- 
stricts the use of their product in the manu- 
fadiire of alcoholic beverages, the AAA 
does not contemplate altering present 
regulations. — A. E. B. 

Welding Reduces Weight of 
Remodeled Bridge 

A rc welding played an important part 
Lin reducing the weight of the recently 
remodeled and widened University bascule 
bridge at Seattle, Washington. Traffic on 
the bridge, built some 17 years ago, had 
increased from 8000 vehicles per day in 
1919 to 38,000 per day in 1931 when it was 
decided to widen the bridge. 

Widening was accomplished by building 
roadwajs outside the bascule trusses. These 
tralhc lanes are supported on arc-welded 
hrackits securely tii*d to the floor beams 
through shits tut iii the vertical truss meni- 
hers. I'he lirac kets have tapered bottom 
flanges and verlual stiffeners arc welded 
to the web. The stringers extend through 
slots in the bracket webs and have plates 
welded to the upper and lower flanges. 









Baacula 1 m£ raiaad to show outer roadway brackets of re- Arc-welded brackets and stringers for outer roadway in 

modeled bridge. Welding was used in ail shop fabrication foreground; old sidewalk brackets show in background 


202 


SCIENTIFIC AMERICAN 


APRIL • \m 


Hand rails for the bridge were also arc 
welded. 

Welding was done by the Puget Sound 
Bridge and Dredge Company, contractors 
for widening of the span. All welding was 
done with equipment manufactured by The 
Lincoln Electric Company. 


‘‘Word Gauge” Fountain Pen 

T he “Word Guugf” is the newest thing 
in the writing e<|iiipment industry. This 
new device t'liables the writer to learn by a 
glance at his pen just about how many 
words hr has writ ten since he filled the 
pen and how many he can write with the 
ink remaining in the pen. 

The “WonI Gauge” was developed by the 
engineering department of The Conklin Pen 
Company and is standard equipment on 
one of the models of the Conklin Nozac, a 
sackless fountain pen made by that com- 
pany. The “Word Gauge” is a scale en- 
graved on the transparent ink section of the 



Fountain pen with built-in "word 
gauge”: Circle; close-up of gauge 

barrel of the pen and on which the ink 
level inside the barnd indicates in thou- 
sands the nuinlier of words written since 
the pen was fillcil, and the remaining writ- 
ing capacity in words. 

Although ink capacity of a pen measured 


in terms of cubic centimeters and compara- 
tive percentages are common, such compu- 
tations fail of significance in indicating 
actual word capacity. To determine the 
actual word capacity of the Conklin Nozac a 
pen selected from stock and filled was put 
into the hands of a professional amanuensis 
and she was told to write it empty. The 
writer worked steadily for 9 hours and 27 
minutes, time out for food and rest not 
being included in the figure. When the 
last drop of ink had been used it was seen 
that she had written 7034 words. The trans- 
parent ink chamber of the pen was then 
divided into 7 equal sections, these hear- 
ing legends of 1- to 7-M. 


Novel Engine Arrangement 

T WO-CYLINDER opposed, and four- 
cylinder opposed aircraft engines have 
been made in the past. Now Captain Robert 
W. A. Brewer, a well-known aviation pi-* 
oneer, has brought out an eight-cylinder 
oppesed motor, which can be mounted either 
vertically or horizontally at the nose of an 
airplane. As can be seen from one of the 
photographs, the engine is very compact, 
and above all very narrow. Therefore when 
mounted vertically it impedes the pilnt*s 
vision very little indeed- - much less than 
the radial air-cooled type. With the four 
cylinders in line and suitably cowled in, the 
air is admitted through a comparatively 
small opening at the front end and the air 
resislunce of the engine is small. 

Another original point in the design is 
that the motor can be mounted directly 
upon the firewall, hung in cantilever fash- 
ion. Six mushroom-shaped feet are provided 
at the rear of the crankcase, and rubber 
washers are placed between these feet and 
the firewall. This means that demountahil- 
ity is good, and torsional and other vibra- 
tions are not transmitted into the fuselage. 

The designer has also provided flexibility 
in the mounting of the carbureters. These 
can be either of the vertical updraft, down- 
draft, or horizontal type. Cylinders and 
heads are all similar and are so mounted 
on the ciankcase that all nuts can be op- 
erated by speed wrenches. Two complete 
sets of oil pumps — scavenger and pressure — 
arc mounted in the line of the vertical drive, 
and each can be removed without distiirb- 



Threc-quartcr front view of the 8-cylinder opposed Brewer eirptane engine 



The Brewer engine mounted verti- 
cally, showing compact arrangement 


ing the valve gear. Each unit part is self 
contained ; for example, the over-head valve 
gear comes down without disturbing any 
other parts. 

With these features, the engine, while 
working on conventional principles, has a 
decided appeal for those who have to con- 
sider maintenance and servicing problems. 

Compact in overall dimensionst the en- 
gine delivers 158 horsepower at 2200 revo- 
lutions per minute and weighs 428 pounds 
including oil tanks, hut without propeller 
hub or starter. Bore is 4% inches, and 
stroke 4H inches. ~A, K, 

How to Make an Airplane Quiet 

W E recently gave the views of American 
authorities on the subject of reducing 
the noise of an airplane cabin. Dr. A. H. 
Davis gives an equally authoritative English 
view in Aircraft Engineering, 

The propellers should be geared down. 
When the propeller lips are revolving near 
the speed of sound, they give off a piercing 
and powerful noise which should be avoided, 
even though the gearing itself introduces 
some noise. 

The noise of the engine valves is hard 
to reduce. Perhaps the sleeve valve would 
be a step in the right direction. Also, since 
noise may l>e transmitted by resonant vibra- 
tion, the engines should be as well balanced 
as possible, and, if possible, should be rub- 
ber mounted. It is preferable, of course, 
not to place engines in the nose of the 
fuselage. The exhaust should be carefully 
led under the wing. The propellers should 
not be mounted in line with the cabin, 
nor for that matter in line with the pilot’s 
cockpit — it is the baggage compartment 
alone which should be permitted to be in 
the vertical plane of the propeller rotation. 

Noise precautions do not end here, how- 
ever. For example: Air borne noise can 
be diminished by avoidance of open win- 
dows, and cracks and gaps ’round doors. 
Resort to artificial ventilation is indis- 
pensable, and the inlet for the ventilating 
air must be placed where noise is least-^ 
say at the very front end of the fuselage. 
Furthermore, the cabin must be insulated 
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against noise penetration as far as possible. 
Windows should be heavy — say %«-inch 
glass, and to keep down window weight, 
they should not 1^ too large. The cabin 
walls should be built up of an outer re- 
flecting skin of metal, an inner lining of 
plywood or imitation leather, with a fluffy 
material such as “kapok” or “eelgrass” in 
between. 

The cabin itself should be provided with 
noise absorbent material, such as soft cur- 
tains. 

With all these rules kept in view, truly 
remarkable results can be achieved.— .4. K. 

Lightning and the Airplane 

dangers of lightning in aircraft 
i work are the subject of many c<»nflirt- 
ing views. Sometimes it is said that the 
airplane is not in electrical connection with 
the earth, cannot “draw** electricity, and is 
therefore immune to lightning dangers. 
Sometimes the opinion is given that if an 



How various types of aircraft dis- 
tort the electric field of the atmos- 
phere. 1; dirigible. 2; airplane with 
antenna. 3; airplane without anten- 
na. 4; captive balloon. 9; towed 
glider. 6; free balloon. 7; free bal- 
loon releasing ballast. 8; free bal- 
loon valving gas and with wet drag 
rope. See discussion of lightning 
and airplanes in these columns 

aircraft runs into the path of a lightning 
discharge, it must be immediately dr> 
slroyed by the powerful current or at least 
burst into flames. The correct view of the 
situation lies somewhere between these two 
extremes. 

Heinrich Koppe, a German meteorologist, 
writing in scholarly fashion in 'Zeitschrift 
fUr Flugtechmk sets us all straight. 

The earth is an excellent conductor. The 
atmosphere is a poor conductor up to a 
height of about 50 miles. Above the 50 miles 
the very thin air is again an excellent con 
doctor. The earth and its surrounding at- 
mosphere therefore constitutes a species of 
gigantic condenser. Between the two 
“plates” of this condenser there flows a 
very small but perceptible “ionic” current, 
the ions being split-up molecules. This elec- 
tric current is 1360 amperes for the entire 
surface of the earth. It is induced by the 
famous cosmic rays. 

Since there is an electric current between 
the outer thin air and the earth’s surface, 
there is a potential difference between the 
two parts of the condenser. The entire volt- 
age difference is 200,000 volts. This sounds 
large, but the actual pressure gradient is 
slight, because the distances involved are 
so great. In the atmosphere there are lines 
of equal electrical potential or pressure, 


which lines are normally parallel to the 
earth’s surface. 

The presence of flying objects in the air 
distorts the electrical held in the manner 
shown in one of the diagrams. This distor- 
tion is much less for an airship, which lies 
parallel to the lines of equal potential, 
than for a free balloon whose axis of length 
is perpendicular to the potential lines. The 
airplane alone distorts the lines much less 
than the airplane equipped with a long 
trailing antenna. 

When the electric lines are distorted, the 
pressure gradients between adjacent lines 
become much greater. The airplane with 
trailing antenna can multiply the pressure 
gradient by 10 or even 20. 

Now when rain drops are acted upon by 
a violent wind, the molecules may be split. 
Relatively heavy positive ions continue their 
downward path; light, negatively charged 
ions are thrust upward, and the nurinal 
pressure gradients are far exceeded. 

Tliere is a critical pressure gradient at 
which electrical discharges occur; namely, 
when there is a difference of 30.000 volts 
in pressure for one centimeter of distance. 

It is very rare indeed that an airplane 
is struck by the ordinary lightning dis- 
charge, because airplanes do not fly in 
typical thunder-storm weather. Such weath- 
er gives ample warning to the pilot with 
even negligible knowledge of meteorology, 
and the weather services are always on the 
lookout for thunder-storm conditions 

7*he danger lies rallier when gusts of 
wind and rain drops or snow flakes have 
made conditions propitious not for one of 
nature’s own discharges, but have simply 
raised the gradient to say 3000 volts per 
centimeter. Tlicn if the airplane multiplies 
this value by ten by distortion of the elec 
trie lines, the critical value of 30,000 may 
he reached. 

The consequent discharge may damage 
the trailing antenna, fuse the radio wires, 
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How splitting up of rain drops or 
snow flakes leads to formation of 
strong atmospheric electric charges 


damage the tanks, even cause a fire. No air- 
planes of any type are immune to electric 
trouble. Cases of serious damage have been 
noted in the all-metal type just as in the 
stick ahd wire type of airplane. 

The dangers of electric discharge, how- 
ever, have been much over-rated. The elec- 
tric discharge strives to pass from the tip 
of the antenna or other point of voltage 
breakdown to the very tip of the machine, 
where is found the heavy metal mass of 
the engine. 


In the all-metal airplane, there is the 
protection of the conducting metal skin. 
Even in wooden type fuselages there are 
always wires or other conductors which may 
lead the discharge past the occupants 
without great physical injury. 

Nevertheless it is not pleasant to think 
that the airplane can make its own light- 
ning flash. The precautions to be observed 



Field disrortion caused by airplane 
flying with trailing radio antenna 


are first of all a recognition by the weather 
services that conditions leading to electric 
discharge may be present even when the 
sky is free from ominous lightning dis- 
charges. Secondly, metallic bonding or 
shielding, from tail to tip, so that the cur- 
rent will always have a ready path to follow 
and one which does not lead through the 
bodies of the occupants, or the gasoline 
tanks. It may be advisable, for example, to 
have the propeller copper bonded to the 
engine. Thirdly, eilher the elimination of 
the trailing antenna or particular care in 
shielding it electrically. Even in the case of 
the antenna which is mounted above the 
body of the airplane some bonding pre- 
cautions are essential. 

Our story may be lengthy, but it is belter 
to know than to listen with credulity to 
some of the yams which circulate in 
hangars and on the flying field! — A, K, 


Activated Alumina— A ^^Chemical 
Sponge’’ 

A CHEMICAL sponge, with which mois- 
ture can be “sopped up” from air, or 
other gases, “squec/eii out,” and used over 
again, is the latest tool of the chemical 
engineer, made possible by the introduc- 
tion of activated alumina by the Aluminum 
Company of America. Activated alumina 
(oxide of aluminum) is a white granular 
substance which is chemically inert and 
which will selectively adsorb moisture, not 
only from gases and vapors, hut also from 
liquids and solids. It will adsorb moisture 
from air and gases at 100 percent efficiency 
until it has increased in weight from 12 to 
14 percent and will thenceforth continue 
to adsorb at lower efficiencies until a 20 
to 25 percent weight increase has been 
reached. When saturated, it may be reactiv- 
ated by aspirating heated gases thru the 
activated alumina or by radiating heat from 
an electrical element or from hot oil or 
steam coils. After reactivation and cooling, 
the adsorbent is again ready for service 
and there is practically no deterioration in 
its effectiveness with continued use. 

Applications of activated alumina em- 
brace many uses, typical examples of which 
follow: Drying gases, dehydrating liquids,' 
drying refrigerants, air conditioning (house- 
hold and industrial), clarification of liquids, 
solvent recovery, gas masks and canisters, 
removal of oil vapor from compressed gases, 
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drying air for blast lurnaceB, cupolas, con- 
verters, and 80 forth, catalyst and catalyst 
carrier, conditioning of warehouse atmos- 
pheres, complete drying of air, selective gas 
adsorption and purification and deodoriz- 
ing of gases, liquids, and solids. — A. E. U, 


Seaplane Terminals for Cities 

Q uite recently Eugene L. Vidal, Direc- 
tor of Aeronautits in the Department 
of Commerce, announced the allotment of 
10,000,000 dollars for the purpose of estah- 
lishing 2000 aiuraft landing fields. 

George B. Post, of Edo Aircraft, the 
constructors of the flout b used by Colonel 



George B. Post, who suggests sea- 
plane terminals for large cities 


Lindbergh in his recent 30,(K)0 mile tour, 
suggests that 2 percent of this amount 
might be profitably employed in establish- 
ing seaplane facilities. Mr. Post advances 
some excellent arguments. 

For example: If New York were pro- 
vided with adequate seaplane passenger 
facilities, and if at the same time similar 
facilities were provided in the waters of 
a number of nearby cities such as Boston, 
Albany, and Philadelphia, the elapsed time 
l>olwcen cities would be reduced by at least 
30 to 60 minutes — a saving of perhaps 50 
percent of the elapsed time under present 
schedules. 

Not only would the centers of cities he 
brought closer together by such seaplane 
terminals, but the world’s largest com 
muting populations would he immediately 
interested. There are seaplane commuters 
now, in spite of the lack of facilities. Thus 
Richard F. Hoyt, Chairman of the Board 
of CurtiRs-Wright Corporation, commutes 
daily in the summer between Lloyds Neck, 
Long Island, and his oflice in down-town 
New York. In the absence of any seaplane 
passenger terminals Mr. Hoyt lands in the 
East River, taxies up to a pier at the fool 
of Wall Street and scrambles up the side 
of the most convenient tug boat or barge. 
We cannot expect all our possible air com- 
muters to be similarly athletic and ad- 
venturous. 

Mr. Post, after a careful study of the 
situation,’ believes that suitable water ter- 
minals could be constructed at a trifling 
cost. They would be of the type descrilHui 
in a recent issue of Scikntific Amkrican, 
and could be placed in operation for be- 
tween 10,000 and 12,000 dollars. These 
tq^inals would consist of wood or steel 


barges, providing storage space for a lim- 
ited numirer of planes, with accommoda- 
tions for passengers and an operator. One 
end of the barge would be fitted with an 
inclined turntable, such as shown in the 
photograph, which would provide a means 
of removing seaplanes and amphibians from 
the water and turning them about in the 
same operation. 

We believe that Mr. Post’s suggestion is 
llioroughly deserving of support. — A. K, 


“Everyman’s” Aerial Camera 

A erial photography may be anybody’s 
. hobby or business with the new highly 
efficient Cyclops aerial camera, the first 
high performance aerial camera ever pro- 
duced for less than 200 dollars. 

This rugged and dependable aerial 
camera has been made available by the 
Fairchild Aerial Camera Corporation spe- 
cially fur owner-pilots, non-pilotmg flyers, 
and commercial operators desiring less ex- 
pensive equipment than has been available 
111 the past. There has been a growing in- 
terest, Fairchild engineers stale, in simple 
but efficient aerial photographic equipment 
The Cyclops is so simple to operate that 
anyone may secure highly satisfactory re- 
sults with it in connection with roniniereial 
operations or private flying. Weighing less 
than 15 pounds and equipped with two 
full-sized handles it may be handled with 
ease in cither open cockpit or closed eahin 
aircraft. 

The camera is fitted with an / 4.5, 9Vi- 
ineli lens of the Tessar type, specially 
selected for aerial photography. It takes a 
four by six pietuie, which is the best 
proportion for obliques. The curtain may 
he opened at any lime, making the rear 
element of the lens readily areessible for 
inspection and cleaning. The camera has a 
variable tension, focal plane shutter which 
is highly eflicient at all speeds from 1/10 
to 1/1000 second. 

Filters may be installed by means of a 
cap which can be fitted over the rear 
element of the lens and in this position the 
filler can give unsurpassed results without 
danger of being blown off or becoming 
dusty. The maximum rross-section, ex- 
clusive of handles, measures only eight by 
six inches and the overall length is about 
15 inches. The camera is constructed 
largely of aluminum. The brilliant view 



’’Everyman’s” aerial camera. Note 
the small size shown by comparison 


finder folds into a recess in the cone when 
not in use and is prevented by a lock from 
folding up under wind pressure when in 
UKc. The Cyclops is suitable for close-range 
photographs, even lime exposures on the 
ground, in addition to oblique aerial pho- 
tographs. 


Walter Wellman, Air Pioneer, 
Dies 

T here recently passed away, in his New 
York residi*iice, a man whose name is 
indelibly written in the history of aviation. 
Waller Wellman, who, at the age of 75, 
ended an eventful life of exploration and 
adventure, was the first man to attempt to 
fly across the Atlantic. Prior to that time, 
he had made many attempts to reach the 
North Pole, the last two efforts being by 
air. When Peary reached the coveted goal, 
Wellman gave up his polar aspirations and 
in 1910 attempted the Atlantic crossing 
in a dirigible 22B feel long, 52 feel in 
iliameter, and with a lifting capacity of 
12 tons. 

The America^ as the dirigible was called, 
embodied what were then many new an<l 
ingenious devices. It was powered with two 
80 to 90 horsepower gasoline engines which 
gave a speed of approximately 20 to 26 
miles per hour. The bottom chord of the 
structure of the airship was a steel tank 75 
feel long, in which gasoline was carried. 
The most peculiar feature of the America, 



A turntable for use at seaplane terminals 
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The end of the first attempt at a transatlantic flight. The America, commanded 
by Walter Wellman, disabled at sea. Note the equilibrator dragging in water 


in liglit of present day knowledge, was the 
“equilibrator” which was a senes of cyl- 
indrical tanks connected together hy a steel 
cable and which was to he towed from the 
dirigible. The lower tanks were to float on 
the surface of the water and when the gas 
in the hag expanded and the ship tended to 
rise, llie effective weight, increased by rai*'- 
ing the tanks from the watei, brought the 
ship bulk to normal altitude. 

The transatlantic flight failed after 71 ’'j 
hours in the air, tliinng which 1(K)8 mih's 
were covered; both figures were records 
for the time. 

It is with regret that we record the death 
of one who did so much to build up intei* 
esi in aerial flight when the science was in 
its iiifanc). (ilancirig through the pages of 
Volume 103 of ScitNiint Amhik an. we 
find many pages devoted to the activities of 
Mr. Wellman. It is as though a piTsonal 
frumd had passed on, may his achieve 
ments always he actorded the honor they 
deserve. 

Powerful Brakes 


pressure and very small delivery it is all- 
important. Exactly so in the electrical case 
The belt or equivalent device is simply a 
pump capable of forcing the minute quan- 
tity of electricity proiliiced into a condenser 
against a pressure and increasing the power 
up to the limit of working capacity of the 
means employed. Thus mechanical energy, 
in any desirmi amount, can be transformed 
into electric energy yielding direct and con- 
stant currents of many millions of volts. 

Kesides its value as an instrument of re 
scan h, the Van de Graaff generator will 
be helpful in stimulating the interest in 
this niglccted fit Id of science and engineer- 
ing which is of great promise. My ctunment 
upon It (Page 132, March, 1934, StitNTiFii 
Amhhcan — Ell ) was based on publications 
111 which the device was debcnhed in its 
primitive form. No signal improvements 
were suggested or mention made of the 
classical methods for increasing the output 
According to the latest report, the normal 
performance is now 20 kilowatts, from 
which 1 infer that the belts aie run in a 
inediuin under pressiiie exceeding that of 
the atmosphere. This is evident since at 


spraying and 24.27 at the sucking points, 
which is too high for ordinary conditions. 
Tn all probability, an absolute pressure of 
^10 to 35 pounds per square inch is used 
to prevent leakage of the moving charge. 
This method was first resorted to by Hem 
pel in 1885 and more thoroughly inves- 
tigated by Lehmann in 1891. Other 
experimenters confirmed these early find- 
ings and showed that the output of a static 
generator is proportionate to the pressure 
of the gas in which it is operated. 

A still better way, also known for many 
years, is to employ a high vacuum for the 
•^ame purpose. Both of these methods have 
their disadvantages. Compression increases 
proportionately the windage loss, while the 
vacuum is deslniclive. 'Phe real limit, how- 
ever, is found in the mechanical strength 
of the hell and even under the best condi- 
tions the performance of such a machine, 
considering its si/e, will be small although, 
by the employment of a Diesel drive, the 
efficiency might be raised to a satisfactory 
hgure. 

The generator, operating with 10, 000, OCX) 
volts, will aci*elerate a particle, as the elec- 
tron, to a speed of 3 662^ X 10“ centimeters, 
equal to about 0.122 tunes that of light, 
bill if projectiles 1800 times heavier are 
used, as proposed, tlieir striking speed will 
be only 863 kilometers wbiib is utterly 
insignificant as compared with that of the 
I oHinic rays. 

Nikola Te^la 

New York, February 8, 1934 

What a Twin Thinks About It 

T wins, and what they think about it, 
have always bemi subjects of consider- 
able interest to the outsider. Dr. Alan 
Frank GuttmacluT a scientist who hap- 
pens also to be an identical twin, devotes 
a consideiuble seilion of his recently- 
published Jiook, “1 ife ill the Making,** to 
the matter. When it comes to confusion of 
twins, he relates an incident from his own 
experience that rivals the famous Mark 
Twain anecdote. 


O NE of our photographs shows a Doug- 
las ail liner, in service with Transcon- 
tinental & Western Air, alioiil to make a 
landing with its rear flaps or air brakes 
depressed. These air brakes have a double 
effect: They increase the lift capacity of 
the wing and hence decrease the landing 
speed, and they increase the drag and hence 
the steepness of the landing path. As a re- 
sult, an airplane equipped with such air 
brakes can clear an obstacle at the edge 
of the landing field and alight much nearer 
the obstacle than a similar airplane un- 
equipped with such aids to safe flying. The 
effect of these brakes is graphically illus- 
trated in the diagram. Coming in over an 
obstacle 100 feet high the plane lands .500 
feet from the obstacle with brakes. With- 
out brakes, 15(K) feet are needed. — A, K. 

Nikola Tesla Writes: 

Editor, Scientific American: 

Engineers attach no importance whatever 
to static electricity generated hy belt fric- 
tion or otherwise. They are apt to dismiss 
it with the thought that the energy is in- 
finitesimal. That is true. A little water 
leaking through some joint of a big low- 
pressure main is of no consequence, hut in 
a pump designed for an extremely high 


10 k'lowattH per unit, tin* densitv of tin 
charge on the belt, conformably to my 
calculations, must he about 16 66 at the 

Below: A Douglas airliner coming in to a 
landing with flaps — air brakes — depress- 
ed. Right: Diagram shows comparison 
between landing runs 
with and without the use _ - 

of such air brakes 


‘T am an identical twin, and all my hfe 
my brother and I have had experiences, 
sometimes amusing, sometimes embarrass- 
ing, which testify to this likelihood for 
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confusion,” he writes. “People are con- 
stantly mistaking us for each other; and, 
in fact, on rare occasions we ourselves are 
not sure which is which. 

“As recently as a year ago, my brother 
and I were vacationing at a small country 
hotel. As we were changing into swimming 
clothes, I asked my brother if he thought 
the river would be infested with sea-nettles. 
I was startled by complete silence, startled 
because my brother was standing directly 
before me and still he made no annwer. At 
length, considerably irritated, 1 shouted: 
‘Are you deaf?’ To my surprise a familiar 
voice came fn>m a room across the hall. 
‘No, what's lh<* excit#’tnenl?* I had been 
addressing my own form reflected in the 
mirror.” 

Unlike a case reported by Gallon, in 
which the twins were so much alike that 



their own children up to the age of five 
or six did not know them apart, the chil- 
dren of the Guttmacher twin brothers have 
always differentiated from the first, never 
mistaking the father for the uncle. 

Gallon also suggested that it would be 
interesting for twins who were closely alike 
to try how far dogs could distinguish them 
by scent. 

“We have never carried out this experi- 
ment exactly, but none of the seveial dogs 
my brother and I have owned in our sep- 
arate homes has ever shown any difficulty 
in distinguishing us. It is not, however, the 
same for cats, as our Persian cats seem 
occasionally to confuse us.” 

When identical twins are brought up in 
the same home their existences arc so in- 
terlocked that they are never completely 
independent entities. Dr. Gulimacher re- 
ports. Each is merely half of two persons. 

“In the case of my brother and myself, 
many memories return to attest this blend- 
ing of personalities. I recall that, if one of 
us tore his clothes, we both had to go in 
and change. A casual remark made to a 
group of playfellows, that we had to go 
home and ‘take our bath,* became a stand- 
ing neighbourhood joke. 

“Identical twins are somewhat pathetic, 
since until they are well grown *my* is a 
non-existent word for them .” — Science Ser- 
vice, 


More About Aluminum Mirrors 

I N the February number Professor Henry 
Norris Russell told how a new method 
had been found by which mirrors for as- 
tronomical reflecting telescopes could he 
made of aluminum, the metal being evapo- 
rated in a vacuum and deposited on the 


glass mirror disk. From the Aluminum Com- 
pany of America comes, on the heels of 
the discovery just mentioned, another dis- 
covery of a related nature — the electrolytic 
brightening process which gives aluminum 
a reflectivity almost that of silver, coating 
jt afterward with a protective oxide which 
preserves the brightness. This process was 
discovered by Dr. R. B. Mason, of the re- 
search lalmratories of the Aluminum Com- 
pany of America at New Kensington, Penn- 
s) Ivania. 

The usual reflectivity obtained with pol- 
ished aluminum reflectors is al)oul 65 to 
75 percent. The electrolytic brightening 



Left: Showing the reflectivity of a 
new aluminum mirror. Above: 
Photomicrograph of a section of 
aluminum mirror; oxide at right 

process is carried out by immersing the 
aluminum reflector in an electrolyte of 
novel composition and passing direct cur- 
rent through the solution to the reflector, 
which 18 made the anode. Impurities in the 
metal surface which lower the reflectivity 
are dissolved out, leaving a bright alum- 
inum surface. Dr. Mason took an aluminum 
surface having a reflectivity of 74 percent, 
gave it the electrolytic brightening treat- 
ment, and increased the reflectivity to 87 
perrenl. 

After the electrolytic brightening treat- 
ment, the aluminum reflector may be an- 
odically oxidized in a different electrolyte 
to give the surface a thin protective coating 
of aluminum oxide. This oxide coating, 
practically invisible, is transparent, hard, 
and glass-like, and makes the reflector 
weather-resistant. If it collects dirt, it can 
be readily cleaned by washing. 

The new finish, called “Alray,” will he 


used by the General Electric Company on 
floodlighting equipment. According to R. T. 
Griebling of the Aluminum Company, thig 
process will not prove practicable for tele- 
scope mirrors. “The electrolytic process,” 
he states, “was developed primarily for com- 
mercial purposes and would therefore, in 
its present stages, he unsuitable for tele- 
scope reflectors, which insist upon a high 
degree of precision and accuracy not de- 
manded in industrial uses.” 


Death by Fright 

“fTlHIS question has been presented to 

A me several limes,” a physician writes 
The Journal of the American Medical As- 
sociation (Chicago) : “ ‘Can a man die from 
fright alone, without any history of actual 
physical injury?*” 

The same journal of medicine replies; 
“The question was referred to an eminent 
authority in legal (medico-legal practice. — 
AW., Scii-NTinc Amehkan) practice. He 
says that in a large experience of over 40 
years of actual post mortem observation 
abroad and in this country he has not en- 
countered a single case of death from 
fright m a person of sound physical condi- 
tion.” 

This may help cool the ardor of sundry 
short story writers whose heroes, and es- 
pecially heroines, they now and then choose 
to kill off by “sudden fright.” 


Innovations in Oil Refining 

A FEW years ago, if a chemist had told 
a petroleum refiner that lubricating 
oils could be extracted by dissolving them 
out of the crude with suitable solvents, 
the practical refiner would have laughed 
the chemist back to his laboratory. The con- 
ventional cracking process seemed to h«* 
established beyond all chance of successful 
competition. Yet today, the extraction proc- 
ess is commercially feasible. 

“Several years ago,” says William Haynes 
in Chemical Industries^ “research in the 
Acheson Oildag laboratories resulted in the 
patent for the separation of petroleum lubri- 
cants by means of acetmie, and about 1930, 
the Imperial Oil of Canada, a Standard of 
New Jersey affiliate, began experiments with 
phenol as a de-waxing agent. Out of these 
researches has come a new solvent extrac- 
tion of lubricants from hydrocarbons, sim- 
ilar in principle to the ether extraction of 
crude pyroligneous liquors. There is sepa- 
ration into two liquid phases: a light oil 



Reflectivity of aluminum in the various ranges of the spectrum 
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Men who ^know it all” 

are not invited to 
read this page 


T his page is not for the wise young 
man who is perfectly satisfied with 
himself and his business equipment. 

It is a personal message to the man 
who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that ho 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called “What an Executive Should 
Know” and it will be sent without obli- 
gation. 


It contains the Announcement of the 
Institute’s new Course and Service for 
men who want to become independent 
in the next five years. Among the con- 
tributors to this new Course are : 

Alfred P. Sloan, Jr., Preddent, Gen- 
eral Motors Corporation. 

Frederick II. Eckeu, President, Met- 
ropolitan Life Insurance Companj'. 

Hon. Will H. Hayb, President, Mo- 
tion Picture PrtMlucers and Distributors 
of America, formerly U. S. Postmaster 
General. 

Bruce Barton, Chairman of the Board, 
Batten, Barton, Durstine & Osborn, Inc., 
Advertising Agents. 

Dr. Julius Klein, The Assistayit ISee- 
retary, U. S, Department of Commerce. 



For the Man who wants to be 


Independent in 

T he little book pictured above should be 
read by every man who expects to win a 
secure plaM for himself in the next five years. 
It explains some of the changes which are tak^* 
ing place in the business world today. It tells 


the next 5 years 

how you can equip yourself to take your place 
in the new business structure with confidence 
and increased earning power. It contains the 
condensed results of 20 years' experience in 
helping men to forge ahead financially. 


John T. Madden, Dean, School of 
Commerce, Accounts and Finance^ 
New York University. 

Hubert T. Parson, President, F. W. 
Wt>ol worth Company. 

M. H. Aylbsworth, President, Na- 
tional Broadcasting Company. 

Thomas J. Watson, President, Inter- 
national Business Machines Corpora- 
tion. 

Dexter S. Kimball, Dean, College of 
Engineering, Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam- 
ples, selected from many hundreds, show- 
ing how this organized knowledge is 
translated into adde<i earning power: 
CASE 1. Works Engineer, salary 
$G,000; now Vice-President and Gen- 
eral Manager, salary $18,000. 

CASE 2. lAxal Manager at $5,200; 

now Regional Manager , salary $15 ,000. 
CASE 3. Production Manager, salary 
$0,000; now President, salary $21,000. 

Send for this Booklet 
For the man who is perfectly content 
with himself and his job, the Alexander 
Hamilton Institute can do nothing. But 
there arc thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Wliy not investigate now? The bcxik- 
let pictured at the left costs nothing and 
places you under no obligation. 


To the Alexandir llamUlon luitUtiite, €96 Astor 
Clare, New York City. (In Cuiiudu, addreii 
Alexander Hamilton Infititute, Ltd., C. F. R. 
Buiidinx, Toronto.) 

Send me **Whnt an Executive Should Know,'* 
which I may keep m ithoui charge. 

...... ........... . 


Bisinkm 
Audhiom 


BusiKrRB 
Posn lOM, 
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similar to the Pennsylvania paraffin lubri- 
cants and a heavy Gulf base type. A wide 
variety of solvents have been introduced 
including di-chlor ether, benzol, niiro- 
phenol, furfural, and so on, and the process 
has begun to assume real commercial im- 
portance.”— 4. E, B. 


1,200,000 R.P.M. 

A WORLD’S record for rotational speed ^ 
At the Fourteenth Exposition of 
Chemical Industries in New York City, con- 
9i<lerahlc public interest was aroused by an 
exhibit, in the booth of the Sharpies Spe- 
cialty Company, of a centrifuge that has 





been operated at a speed of 2(),(KK) revo- 
lutions per second. This represents a maxi- 
mum centrifugal force of 7,600,000 times 
the force of gravity, and a peripheral speed 
of 1390 miles per hour. It is said to be the 
world’s fastest rotational speed for anv 
man-made article, without qualification as 
to type or category. 

The rotor of this ultracentrifiige, de- 
signed by Dr. J. W Beams, is of conical 
shape, having a maximum diameter of one 
centimeter. It is mounted in a cup, also of 
conical shape, but of slightly different 
angle, so that the rotor can contact the 
cup only at its largest diameter. The cone 
is grooved with a series of fiiitings, and 
apertun^s are provided in the cup so that 
compressed air or gas may be directed 
against these grooves at such an angle as 
to cause rotation. 

It is obvious that speed such as this can- 
not be attained if there is bearing resis- 
tance, and the unique feature of the 
centrifuge is that the rotor rides entirely 
on a bearing of gas. The air that is used to 
cause rotation escapes between the cone and 
the cup at high velocity and floats the rotor 
entirely free of any mechanical contact, 
yet there is an apparent suction that holds 
the rotor from coming entirely out of the 
cup even though the entire machine should 
be inverted. (See page 234, April, 1932, 
SrifcNTiKic American, for a complete de- 
scription of an earlier ultracentrifuge which 
operates on the same principle. — Ed,) 

The maximum speed so far attained has 
been developed by the use of hydrogen as 


a propelling medium, delivered at 160 
pounds per square inch. The advantage of 
hydrogen over air is, first, the velocity of 
the hydrogen molecule is about three and 
a half limes that of air, and second, hydro- 
gen has about one half the ro-eificient of 
viscosity, which reduces gas friction. The 
maximum speed attained with air at 140 
pounds per square inch was 12,000 revolu- 
tions per second. 

The most satisfactory method of measur- 
ing the speed of the rotor is as follows: 

A while spot is painted on the lop fare 
of the rotor at a point eccentric to the 
axis. A light is focused on this spot. A 
mirror is located in a position where it can 
reflect the image of the white spot into a 
telescope placed hori/ontally. The mirror is 
rotated at a fixed speed. The rotation of 
the mirror makes each recurring image of 
the spot appear at a different point in the 
telescope field, ami the speed of the rotor 
can he aeeiiralely determined by measuring 
the distance between two successive images 
of the spot, finding what arc of the mirror 
rotation this distance represents, and com- 
puting the unknown speed of the rotor 
from liie known speed of the mirror. A 
graphic illustration of the amount of cen- 
trifugal force generated is the fact that 
frequently the paint spot will he thrown 
off before the rotor reaches full speed. 


Egg8 from Diseontentec] Hens 

C AKK bakers use frozen eggs by the car- 
load, very good eggs, too, which were 
hrokeii when fresh and frozen for mass 


Even cake made in a big commercial bakery 
must have eggs from contented hens, and 
the little red hen that laid these eggs was 
not contented, and so a claim for inferior 
quality had to he met, and the little red hen 
lost a good contract.”- A, E, B. 

How Loud Is ^^Half As Loud^^? 

A pparently the human ear refuses 
. to abide by rules of mathematics when 
it judges for itself how much louder or 
quieter one sound is than another, so ex- 
periments in the University of Michigan 
physics laboratories indicate. 

Averaging the judgments of a group of 
student observers as to what volume of 
sound was “half as loud” as another sound, 
this half-way point as determined by the 
car was found to he only one tenth of the 
power of the original sound rather than 
one half. A listener at a certain distance 
from a sound soiin'c must move to more 
than three times as far away to have the 
loudness fall to one half value. Dr P. H. 
Geiger, research physicist for the Univer- 
sity Department of Engineering Research, 
and Prof. F. A. Firestone, found. 

Using the '‘decibel,” the unit which st i- 
ence has adopted in recent years as a 
standard quantity of sound, it was found 
that for ordinary sounds the ear judged a 
sound “half as loud,” when the level of 
sound had dropped by 8 to 10 of these 
units. This was not half of the total de- 
cibels of original sound, the workers found. 
For example, a sound of 50 decibels is half 
as loud to the ear as a 60 decibel sound. 


Left, above: A cross-section 
of the stator o£ the new 
ultracentrifuge described 
here, showing how air is 
supplied to the underside 
of the rotor. Left: How the 
speed of the ultracentri- 
fuge is measured. Right: 
Photo of the device. One 
of the rotors is balanced on 
the finger at extreme right 



production of bakery goods, to save time 
and get uniform quality. 

But a Los Angeles cake bakery got some 
bad frozen eggs on a yearly contract, and 
called in Arthur R. Maas, consulting chem- 
ist, to locate the trouble. Mr. Maas, report- 
ing the incident in his little house-organ 
Chemistry and You, says: “We took samples 
of the egg»— whites separate, yolks separate, 
and whites and yolks together. We baked 
rake with each kind, and with fresh eggs 
liought in the market. Cake made with the 
contract egg.s was not light and had a had 
flavor. 

“Analysis of the eggs showed that they 
were deficient in protein, and in fat, and 
iiad excess moisture. This led to an inves- 
tigation of the diet fed the hens that laid 
the eggs, and there we located the difficulty. 

“Times have been bad, too, for the little 
red hen. Her product has not brought a 
price that covered her feeding costs, and 
so her boss, the poultry-man, has been 
tempted to cut down her rations, and while 
she has gone right on laying, the eggs have 
lacked the quality necessary for good cake. 


Fractions of loudness down to one hun- 
dredth and multiples up to 100 times were 
measured, with similarly unexpected re- 
sults. 

'Fhese experiments show that loudness, 
as heard by the liuman ear is not directly 
proportional to any of the physical char- 
acteristics of sound. Physical measure- 
ments taken together with information on 
how the ear acts, make it possible to com- 
pute the loudness of a sound as the ear 
hears it. The Michigan experiments, taken 
together with data from the Bell Telephone 
Laboratories on other aspects of hearing, 
indicate that the sensation of half loudness 
means that half as many nerve impulses 
reach the brain in a given lime. 


The Intelligence Rating Myth 

A MODERN myth that has received wide 
acceptance is exploded by Dr. David 
.Segel in School Life, official monthly jour- 
nal of the Federal Office of Education. 

This myth, arising from certain tests 
made of men drafted for the United States 
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Is tuberculosis inherited? 

Why are some children secretive? 

What are the specific causes of snoring? 

What should not be done for abdominal pain? 

Why should a handicapped child not be overpitied? 

Do you know what kind of exercise would be best for you? 



You’ll find the Answers in the April 

HYGEIA 

No doubt, there are many questions such as these that you might like to ask your 
physician. But how many doctors have the time to sit down and talk over such 
health matters with you at your convenience? The answer to this question la that 
you can get authentic information on practically every phase of health from 
HYGEIA, the Health Magazine of the American Medical Association. 

While the articles in HYGEIA are written by leaders in the Held of scientific 
medicine, they are In simple non-technical language the layman can easily under- 
stand. They deal with such subjects as avoiding sickness, diet and nutrition, pre- 
natal care, care of Infants, child training, sex education, mental hygiene, exercise 
and recreation, training for athletics, care of the teeth, and health teaching. Here 
are half a dozen of the many interesting and informative articles in the current 
issue of HYGEIA 


Army during the World War, asserted that 
the average intelligence of adult Americans 
was that of 12-year-old children. 

“That assertion is not true,** declares Dr. 
Segel, expert on educational tests and 
measurements in the Office of Education. 
“Only 5 percent of our adult population 
have a mental age of 12 years or less. 

“The statement that the intelligence of 
the adults of this country was about that 
of 12-year-old8 came about through a misin- 
terpretation of the data obtained from the 
intelligence testing carried out in the Array 
during the World War,** he points out. 
“There are several factors at work which 
brought about this misinterpretation. The 
mental ages obtained on the intelligence 
tests used in the Army were based on 
equivalent mental ages found on the in- 
dividual Binet intelligence test. This Binet 
test, however, underrates adult intelligence. 

“Later researches have shown positively 
that the intelligence of adults of this coun- 
try will average considerably above that of 
l2-year-old8.’* 

By using research studies of typical cross- 
sections of American society, Doctor Segcl 
found that intelligence, wliich is defined as 
the growth and detline of the ability to 
learn “rises rather sharply until about the 
age of 15 or 16, lhi*n rises less and less 
sharply until about the age of 22 or 23. 
From this age I he curve l>egins to drop, at 
first very slowly, aiul then more and more 
precipilously. The mental age of the adults 
of the early twenties (20-25) is therefore 
above that of any age group in the teens. 
At no chronological age level does ihe 
average mental age obtained from investi- 
gations fall to that of 12-year-olds.** 

Applying the findings of research with 
typical cross-sections of American citizenry 
to census figures for the number of persons 
in the age groups between 16 and 50 years 
of age, Doctor Segel finds that the “average 
mental age of men and women of this 
country according to this method of cal- 
culation is 17.7. 

“The word ‘intelligence,* ** points out 
the Office of Education expert, “is very 
loosely used. To the scientist it does not 
mean the total, collective knowledge, ex- 
perience and judgment of an individual. It 
means, in other words, the speed of mental 
reaction to a new situation — his capacity 
to grow.jnenlally.*’ 


Inks for Marking Porcelain 

C OLORED markings on porcelain, quite 
permanent in character, are made with 
a special “ink** developed by L. Kcbrick, 
who describes his method in the Chemical 
Analyst, Mr. Kebrick uses his method for 
marldng porcelain vessels in the laboratory. 
Presumably, however, his formula is equally 
suitable for any porcelain surface which 
may be heated to bring out the color. The 
formula suggested comprises: 

Sodium carbonate — 1 part. 

Crystalline sodium borate — 2 parts. 
Potassium chromate — 3 parts. 

Water — 40 parts. 

The marking is made on the clean por- 
celain surface and held near a Bunsen flame 
to evaporate the water, after which it is 
strongly healed in an oxidizing flame to 
develop the green color of the chromium 
compound. In this way a vessel may he 
marked in about one minute, since ordi- 
narily sufficient solution runs from the pen 


WHAT YOU SHOULD KNOW 
ABOUT TUBERCULOSIS 

1)1 Moscn .1 Stone biliiKH out the salient facts the 
launan iickIs tti Know loneerning tiit»creulosl» 
the cause, ssinptoins, treatment, outlook, aiul the 
luljuncta to rest treatment C’lear and coiuprthen- 
sl\ef 

ABDOMINAL PAIN 

It may he old -fashioned “stoniach aihe’*— and 
then, uauin. It may not I Dr Clareme .1 Jonts ix- 
nluln.s some of the common abdominal conditions 
and tells what sh.uild be done for them, as well 
as what should uot he d»>ne 

DISCIPLINE THROUGH 
EMOTIONAL APPEAL 

Do >uiir chlldieii e^er 'bieak ^our heart V " Dr 
K. S Rademacher's article will ijlve many imrenls 
food for thought I He explains Imw some ehllilren 
may become aecretlve. Indifferent, or ewn rebel - 
lions becauae of wrong discipline 


WIIJ. A CONTENTED 
PERSON SNORE r 

At any rate, one «int of everv elahl persons snores 
more oi less reirulailv ami everyone snores m-ca- 
sionally, iiccordlnR to Donald A Laird. Fortu- 
nately this p8\choloi;lHt explains what can be 
done ahoiil this unfortunate condition. 


EXERCISE 

K\ en the most Indolent reader will want to get out 
and take a “nice long walk" after readliiK this I 
Dr Richard Kovacs disiusses exercise for after 
treatiiunt of Injuries and disease, as well as ordi- 
nary iTMnnnstlcs and athletic sports 


THE FAMILY AND THE 
HANDICAPPED CHILD 

Dr Kdward l)>er Anderson alros clearly the fun- 
damental piinciples which should he carried out 
In the relationship between the hHicdcspped child 
and the rest of the family so that the best pussihle 
adjustment can he made by all 


Every mouth HYDKIA will contain some health Information of especial Inter- 
est to yon And on© article alone nmv he the means of .saving you more than the 
subscription price If you are not already u HYCJEIA suhscrlher, the coupon below 
will bring U to >ou for the next six months at a very small cost Mall It todavl 

Introductory 6 months of HYGEIA 

Regular Subscription, $2.50 a Year 

AMERICAN MEDICAL ASSOCIATION 4 14 

535 North Dearborn Street, Chicago 

Enclosed Is $1.00 for an Introductory 6 months* sub- 
scription to HYGEIA, the Health Magazine I am a 
new subscriber. 

Name 

Addrei:3 . . 
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Henry Ford, left, and Ediel Ford, right, with Rufui C. Dawea, president of the 
World's Fair, examine a scale model of the Ford building to be erected in 1934 


to impart a suitable depth of color to the 
characters. When a blast lamp is employed, 
the markinji^H are greenish black, probably 
due to the formation of a chromium sili- 
cate. — A. E. B, 


An All-Wave De Luxe Radio 
Receiver 

ITU American ami foreign stations 
operating on more or less consistent 
schedules on short waves, and with ama- 
teur conversations, police calls, and trans- 
oceanic telephony on wavelengths below 
the regular broadcast band, the demand is 
rapidly increasing for a really high-grade 
radio receiver capable of receiving all of 
these transmissions without the necessity 
of making troublesome changes. 

One set that fills these requirements is 
the Scott all-wave superheterodyne illus- 
trated in these columns. In this receiver, 
which incidentally is guaranteed for five 
years, there are to be found many up-to- 
date features that insure the best possible 
reception under all conditions. The wave- 
length bands are selected by means of a 
switch located on the front panel, turning 
of which throws into the circuit the re- 
quired set of coils, 'riie user liocs not have 
to change plug-in coils, as all the induct- 
ances are within the chassis and are con- 
trolled by the switch. 

The set covers wave bands from 15 to 
550 meters with one knob operating one 
dial. No trimmer condensers or other bal- 
ancing devices are used. The audio ampli- 
fier is designed to give practically undis- 
torted or lineal output at any amplification. 
An automatic volume control, which' func- 
tions in about l/20th of a second, preserves 
the sound level regardless of variations in 
the strength of received signals. A spe- 
cially designed low-pass filter circuit in the 
audio amplifier makes possible a great re- 
duction in stalk* interference, a highly de- 
sirable feature in distance reception. 


Ford at the World’s Fair 

P LANS for a giant Ford exposition at 
the 1934 Chicago World's Fair were 
disclosed recently by Henry Ford to Rufus 
C. Dawes, president of A Century of Prog- 
ress International Exposition. 

The Ford exposition, which will be 
housed in a magnificent building in the 


heart of the fair grounds, will portray to 
the millions of exposition visitors the con- 
tributions which the industries, arts, and 
sciences make to the motor-car industry. 
The Ford expo-jition building will be 860 
feet long and will be located in an 11-acre 
plot fronting on Lake Michigan and bi- 
sected by Leif Ericson drive, the main 
fair boulevard. 

“The scope of the Ford plans for the 
exposition is magnificent," said Mr. Dawes. 
“I am very enthusiastic over the project 
and am confident that it will mean a major 
contribution to the success of the 1934 
fair." 

“We want our exposition to be just as 
instructive as it is possible to make it," 
Mr. Ford told Mr. Dawes. “Wherever pos- 
sible each exhibit will be in action, pro- 
ducing something. We want the exposition 
to be a moving demonstration of the con- 
tribution made by the various industries, 
arts, and crafts to the modern automobile." 


‘‘Creep” in Rocks is Like 
“Creep” in Steel 

T he age of mountains may be deter- 
mined from the “creep" of its rock 
formation, as a result of studies now being 
conducted on the stretch or “creep" of 
steel, scientists attending the Society of 
Rheology convention at Pittsburgh, Penn- 
sylvania, were recently told by Dr. A. 


Nadai, research physicist of the Westing- 
house Electric and Manufacturing Com- 
pany. 

Mountains rise out of plains and islands 
rise from ocean bottoms as a result of the 
slow flow or movement of rock, a phenom- 
enon common to all viscous or plastic ma- 
terials, he explained. Of far greater im- 
mediate importance is the similar flow of 
steel which is used in present day ma- 
chinery. 

This flow or “creep” is surprisingly 
similar in rock and metal. Even the for- 
mula which fits the “creep” movement is 
almost alike for both materials. I)isc*ov- 
eries in the field of metals may interpret 
parallel behavior in rock behavior and vice 
versa. 

The time element is the important differ- 
ence in the two problems. Geologists are 
interested in rock “creep" that lakes place 
over millions of years; physicists in the 
“creep" of steel only for the usual life of 
machinery — 10 or 20 years. 

Research into the physical laws govern- 
ing metal's “creep” has become necessary 
because engineers are ever designing larger 
and more eflicieiil machines such as large 
steam turbines, with the result that the 
metal in the machines is called upon to 
work at higher temperatures, at higher 
pressures, at faster speeds and with smaller 
clearances between adjacent parts. 

This evolution to more efficient ma- 
chines and more exacting requirements of 
metals comprising them is particularly 
evident among manufacturers of steam tur- 
bines and steam boilers, and of cracking 
stills used in oil refineries. 

Unfortunately, ordinary metals “can’t 
take it." Metal, when subjected to high 
temperature and a steady pull tends to 
stretch or “creep" in the direction of the 
pull. 

For example, the metal blades of a steam 
turbine motor are continually stretching, 
although only an infinitesimal amount, 
while they are being whirled around at the 
rate of 3600 revolutions per minute in 
superheated steam. 

Clearance of 1/lOOOth of an inch is per- 
mitted in these high speed turbines. If the 
blades stretch more than the allotted clear- 
ance, they will rub the outer casing, gen- 
erate terrific heat and probably explode the 
turbine, endangering lives and damaging 
property. Hence the importance of know- 
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ing how much the metal blades will stretch 
or “creep.*’ 

The solution to the problem lies with the 
metallurgist and physicist. The metallur- 
gist must find a metal that will “stand the 
gaf!” and the physicist must devise a 
method of predicting accurately how much 
the metal will “creep” when in siTvice 
under a given set of conditions for 10, 20, 
or 30 years. 

The method developed must be accurate 
and reasonably rapid to be of any value. 
If the method is too slow it will be used 
but rarely, but if rapid it will likely be 
used in everyday tests. Engineers look for- 
ward to the lime when 15 minutes will be 
considered “reasonably rapid.” 

Dr. Nadai pointed out the difficulty 
which fares a physicist who attempts to 
predict in a short test the infinitesimal 
“creep” of metals. Steel that will creep 
1 /1000th of an inch in 10 years will creep 
approximately 


0 0001 
0.00001 
0.0000003 
0.00000001 
0.000000003 


Inch 


in 1 year 
in 1 month 
in 1 day 
ill 1 hour 
in 15 minutes 


This means that, in order to predict by 
means of a 15-miiiule test, “creep” in steel 
at a rate of 1/lOOOth of an inch in 10 years 
it is necessary for the physicist to develop 
apparatus which can distinguish the stretch 
of three billionths of an inch in a onc-inch 
sample of the steel. 

Westinghouse research engineers have 
developed analytical methods and apparatus 
which reduce the duration of “creep” tests 
from three months to one month. New 
methods and apparatus now being devel- 
oped may reduce the duration of “creep” 
tests to only one hour. 


Cheap Source of Vitamin C 

J UICE from the lowly turnip is recom- 
mended as a good substitute for orange 
juice or tomato juice. Attention is called 
to its value as a cheap source of scurvy- 
preventing vitamin C by Dr. E. W. McHenry 
of the University of Toronto School of 
Hygiene in a report to the Canadian Med- 
ical Association Journal. 

In Toronto, one cent will buy 1100 vita- 
min-C units from turnip juice, whereas the 
number of vilamin-C units from one cent’s 
worth of lemon juice are 180, from orange 
juice 220, from tomato purchased as juice 
170 and from tomato juice prepared from 
canned tomatoes 180. 

Two pounds of ordinary turnips will give 
15 ounces of the juice, which is said to be 
sweet and not unpalatable. Salt improves 
the flavor, but for infanta the pure juice is 
advised. The juice may be easily made at 
home by grating a section of turnip and 
pressing the juice from the minced material 
in a linen or other cloth . — Science Service. 


Some Geographical Oddities 

G eographical facts which arc quite 

' contrary to established notions are 
brought to light by a careful examination 
of the map. Relative locations of certain 
points are often found to be quite different 
from the general impression concerning 
them. This is pointed out by the Touring 
Bureau of the California State Automobile 
{Please turn to page 215) 


A New Service to 

INVENTORS 

JJOLDERS of patents who desire to place announcements of their inven- 
tions before manufacturers, business executives, and other interested 
parties, will find an excellent medium in a new advertising section to be 
published in Scientific American. A special department will be devoted 
to advertisements of the type presented below. 


Patent Number 1830558. John OUon, Brook- 
lyn, N. Y. The invention reletee to clempa in 
aenerel, but more perticuUrly to e clamp of the 
■plit ring type derigned for clamping e firhing 
reel on the reel »eet of e fithing rod, to insure 
against the reel’s accidentel displacement. 

The principal aim is to provide a clamp more 
clfcciuel in ita gripping power, yet particularly 
simple by virtue of means on the ears, which ere 
of double or folded form, whereby the inner 
ends of the ears may be moved closer together 


s . 



as the clamping means are tightened. The ears 
are retained in their proper shape without the use 
of soldering, welding or other processes of this 
nature; in feet, the general construction is one 
of simplicity, end easy to manufacture, the ears 
being brought firmly together by means of e 
screw formed with an enlarged knurled head 
in which there also exists e kerf to engage the 
blade of e screw-driver or similar tool. 




ThlH advertisement, with 
illustration, will be pub- 
lished at u cost of only 
.30 dollars per insertion 


Patent Number 1925913. Benjamin F. Wood. 
New York, N. Y. The invention provides means 
of utilizing natural lews of surface tension 
whereby liquid in e container, which might other- 
wioe drip from the spout, is drawn back into the 
container. The drip channel is such as to insure 
the requisite surface tension to restrain the liquid, 
even l^low the highest point of the spout, from 
gravital delivery from the spout, end further pro- 
vides for drawing all the liquid in the channel 
back into the container. 


S- 




A on» inch advertise- 
ment, unillusirated, 
fusts only 10 dollars per 
insertion 


AT a rate of only 10 dullarn per inch per insertion, which includes cost 
£\ of making engravings on ads of two inches or more in length, an an- 
nouncement of ytiur patent will be prepared from your patent specification 
by an expert on our staff, and illustrated, if desired, in the manner shown 
above. Simply send a copy of your patent, together with instructions as 
to the length of the ad, and a check to cover the cost to: 

Advertising Dept., Scientific American 
24 West 40th Street Now York, N. Y. 


Amateur 

Telescope Making 

Albert G, Ingalls, Editor 

All the Information you will need as to 
grinding, polishing and silvering mtr- 
rora. How to test and correct them Huw 
to design and build a mounting, together 
with a few chapters of more advanced 
work. All In language anyone can un- 
derstand. |3 00 postpaid domestic. 

SCIENTIFIC AMERICAN 


A New Slide Rule Magnifier 

THE 

Slip-lenS 

1 F»t« any ullde rule. 

2 WorkH b> srtTlON 

3 MisnlAes appx 2 1, 
ulthnut distortion. 

4 Doublee A 

ACCURACir of your 
Hork 

5. prevents all 

EYE STRAIN 

All these at the lowest cost. 

Prtos only 80t postpaid. 

Free De«crlpll\e Folder on Requenl. 

SLIP-LENS CO. 

15 Charlton Street, New York, N. Y. 




THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


M achines for {innding and polisliinp 
the concave mirror disks which form 
the most i in port ant part of the reflecting 
type of telescope are not a necessity, as has 
been explained in the hook “Amateur Tel- 
escope Making,” and perhaps 95 percent 
of the mirrors made are done by hand, but 
it is fun to make a machine which will do 
this work and again it is fun to watch the 
wheels go ’round. This month we show 



several sinh machines built by amateur 
telescope iiuikers, also one or two usetl by 
professionals. 

The first is the Lee machine (page 1^18, 
“A.T.M.”), made by L. St. John Ilely, 
M.D., 912 Macdonald Ave,, Richmond, 
California. The reciprocating rod which 
leaves the picture at the right hooks up to 
a reducing gear with single belt drive and 
the % horsepower motor of a band-saw out- 
fit. Dr. llely hnds this machine excellent 
and says aiiyom* can make it who is “enough 
of a mechanical genius to open a can of 
oysters.” 

Leo J. Scanlon of the Astronomical Sec- 
tion of the Academy of .Science and Art of 
Pittsburgh (address Valley View Observa- 
tory, 106 Van Buren Street, Observatory 
P, O., Pittsburgh, Pa.) writes: “I send a 
picture of a grinding and polishing machine 
built by Robert 11. Marshall, member of 
our gang Marshall would sooner spend a 
week building a machine than a few hours 
polishing a glass. His address is 120 May- 
wood .Street. The machine is powered with 
a % horsepower washing-machine motor, 
on the shaft of wliii h is a worm gear, driv- 
ing a 20-toolh worm gear, which reduces the 
speed of the vertical drive shaft to ap- 
proximately 80 r p in. The table is driven 
at the rate of about 8 r.p.m. 

“The grinding arm mak<*8 anywhere from 
50 to 100 strokes per minute, and is usu- 
ally run about 80 per minute on a 6-inch 
glass. The length of stroke can lie varied 
between one and four inches, by suitably 
inserting a pin in an eccentric arm at the 
head of the drive shaft. The tool can he 
made to ride center over renter, or can be 
varied to ride any intermediate zone be- 
tween center and edge, by adjusting a pin 
in the bar in the foreground of the picture. 


“The grinding or polishing tool is made 
to rotate either with the mirror or against 
it, and at various speeds depending upon 
the surface to be worked. Here's a point 
that IS not generally known,” Scanlon con- 
tinues. “If you revolve the tool with the 
mirror you deepen the centtT; if contrary, 
you cut down the edges. This knowledge is 
handy in polishing, especially when the 
mirror doesn’t want to clean up around the 






Nakamura’s Hindla-typa machine 


edges. Parabolizing can be attempted by 
suitably arranging the cutting speed of the 
tool by rotating it with the mirror. The 
tool usually makes 10 to 20 revolutions per 
minute. Capacity of machine, 12-inch mir- 
ror.” 

D r. K. NAKAMURA of Kwasan Ob- 
servatory, Yamashina, Kyoto, Japan, 
writes: “Two photographs are enclostul. 
One is the view of a large grinding and 
polishing machine of personal design at 
my optical workshop in the basement room 
of the Kwasan Observatory. The machine 
can polish 30-inrh mirror easily. The other 
is the photograph of 10-inrh, f/3,8 photo- 
graphic reflector belong to Mr. Shihata. 
The guiding telescope is the four-inch re- 
flector. The optical parts were made by 
me and the mechanical parts by Nishimura 
works. The 17th magnitude stars are easily 
photographed with oiu* hour exposure.” Dr. 
Nakamura sent three photographs, not two 
as he wrote, the third being that of a 
machine for grinding mirrors up to 12-inch 
diameter. There is a lot of amateur tele- 
scope-making activity in Japan. We have 
seen their instruction book but not read it! 

J. W. Pecker, professional optician, 2106 
Perrysville Avenue, PiltHburgh, Pa,, lias 
given us a photograph of a large machine, 
which is reproduced on the opposite page. 
This is the type shown in “A.T.M.,” page 
151, Figure 3, at C\ but very much larger. 
Mr. Pecker stales that this machine is used 
by him for giving a first polish to large 
surfaces, and that he uses other means fur 
final polishing and figuring. 

Edwin P, Martz, Jr., 726 North Elmwood 
Avenue, Oak Park, Illinois, sends a photo- 
graph of his own machine, which is of the 
same type as the one just mentioned. Martz 
has three telescopes and is making a spe- 
cial study of Venus, using filters for im- 
proving definition. 


A mateur telescope making and astro- 
L nomiral activities reported are as fol- 
lows: The Amateur Telescope Makers of 
Dayton (Ohio) have elected Mr. Loren Shu- 
maker of 1608 Wyoming Street, Dayton, 
secretary of their organization, which has 
25 members. Mr. Shumaker has worked out 
a method of making the Ronchi test quan- 
titative. Dr. J. A. Anderson of the Mount 
Wilson Observatory has independently 
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worked out a timilar method, and Mr. 
Franklin B. Wright, 155 Bret Harte Road, 
Berkeley, California, Chairman of the East- 
bay Astronomical Association and co-author 
of “A.T.M.” (pages 257-261), is said to 
have worked out something similar. 

An astronomical society has been organ- 
ized in New Orleans. Mr. Harry L. I.awton, 
215 Stella Street, that city, is president. 

The Westinghoiise Club at Wilkcnsbiirg. 



JOHN M. PIERCE 


Martz’ machine 

Pa., has discovered an interest in telescope 
making and microscopy and has an Optics 
Section devoted to these hobbies, accord- 
ing to Mr. Fred C. Wilharm, Box 63, Home- 
wood Station, Pittsburgh. 

S OME years ago the price of a six-inch 
mirror made by Zeiss was 150 dollars. 
Dealers who started m business after the 
telescope-making hobby was developed 
among our readers rut this price to about 
50 dollars. Partly this was justified by the 
facts but partly, it is thought, this resullcd 
from a feeling that a maker who was only 
recently an amateur ought not to charge as 
much as a professional. Nevertheless many 
amateurs can do work fully as good as pro- 
fessional work, and better than some that 
had been sold previously. 

More recently all sorts of cheap mirrors 
have been offered. If you have made mir- 
rors yourself you know that no one can 
afford to make good mirrors at very low 
prices. If you have not, be warned and 
do not take the lowest bid. 

Recently a reader wrote us that his eight- 
inch mirror, refigured by a dealer, would 
not resolve detail resolved by a six-inch 
refractor which he had used. We asked 
him to send it to us. On lest the differ- 
ence in radius of inside and outside zones 
proved to be a half inch! (//lO mirror). 
The dealer had called this mirror para- 
boloidal. It was not paraboloidal, nor was 
ita curve even a conic section. If your pur- 
chased or refigured mirror seems suspicious 
we should like to bear from you. 


TINSLEY LABORATORIES 

Makers of Reflecting Telescopes and Auxiliary Optical Instruments 
offer you a wide choice of Complete Reflector Making Kits from 4" to 12". 

Mountings, and Parts, finished or in rough castings; Blue Prints; 
Books on Telescope flaking. FREE expert advice. 

The answer to your prayer — the new Silver Protecting Cloth prevents tar- 
nish and avoids the use of lacquer — 4" to 6" — 25c; 8" to 12" — 50c. 

Send for our Free Catalogue. 

TINSLEY LABORATORIES 

3017 Wheeler Street Berkeley, California 


MORE than a Distributing Station 
for Amateur Telescope Supplies 

I know your needs and fill your orders intelli- 
gently, from expert knowledge of the craft. 

For my customers I answer personally hun- 
dreds of letters on special problems. This 
service is free. 

Let me help you lo make a powerful tele- 
scope. 

IFril#* for circular to 

11 Harvard .St., Springfield^ Vermont 


Textbook 
on Spherical 
Astronomy 

By IV, M, Smarts D,Sc., Astrono- 
mer, Csambridge Observatory 

Amatkir astronunierv with 
mathematical leanings will 
revel in this new hook which 
fills a gap that has preMJUsly 
been hut pofirly filled. It cov- 
ers in separate chapters: 
spherical “trig,” the celestial 
sphere, refraction, the me- 
ridian circle, planetary mo- 
tions, time, hehographic co- 
ordinates, aberration, parallax, 
procession and nutation, prop- 
er motions, astronomical pho- 
tography, navigation, binary 
star orbits, (»ccultations and 
eclipses, and is almost wholly 
mathematical; 4f)8 pages. 

$1,20 postpaid. 

SCIENTIFIC AMERICAN 

24 W. 40th St., New York, N. Y. 



Genuine Achromatic Refractors 

World’s lowest prices. Price list free. 

OPTICAL RESEARCH ASSOCIATES 
P. O Box 33S Plainfield, N. J. 

MIRRORS SILVERED 
and LACQUERED 

BBASHBAR-8 PBOCBSS 

0"-**2 23. »" to 10"— 14 00, Not Prepaid 
Lvt Ht) experienced rliciiilat Hllver nmr mirror 

B. L, SOUTHER. Ph.D. 

239 Beverly Road Plttsburih. 16, Pa. 

TELESCOPE MIRRORS 

ALUMINIZED 

Evaporation Proce.. 

Aluminum prmideii the mo.t perfert retlertInK eurfare 
knwn tmlsv It is practlrslly non-turtilnhlnii e\en in 
the ponreit atmosphere Cost la about the aaroe an 
tillverlng, hut tontlng Ih more permanent Nti luniuer 
required J'riros furnished on rcqueiit 

AMERICAN TELESCOPE CO. 

4008 AddUon 8t. Chieaio. III. 


TELESCOPE MAKERS 

Here's your nppnrluntly to build that extra teleirope 
at remarkably Imv rout 9” dlurs, 1" and IH" Udfh 
guarantee<l quality. Complete set. Inrludlng 2 Blaus 
filscN, ahraslvos, pitch, beeswax and rouge, for onl> $u 

PRISMS GUARANTEED SATISFACTORY 
'Ve" or N/18"— $1; l"-42.75j iVa"— $4.M; 

RACK AND PINION EYEPIECE HOLD- 
ERS, Prealalofi made, Standard tVii".....- ......... 17.50 

RAMSDEN EYEPIECES— flnnt duality Nmei in 
brass mountldfi, aUndard I'A" diameter, '/a" or '/t" 

FL $4.00 r F.L.... $2,50 

F.L. S lens ayaplaaa stand. IJA" dia........... .,..43.00 

7*/aX pariieopt (toet Qevenimant $07.50)— $5.50 

Free eetaloff on Telteeopen, Jl/fprearopea, Binotudare, 
rle. Complete itutruetiom for Teleecopo Making, lOo. 

PRECISION OPTICAL SUPPLY CO. 

991 B. 163^ StiBBt Nbw York City 



CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Kmui SIGNS Waxes, Rlsins and Cosmetic 
Formulae, pivr information on the 
latest melhotls of making these products. 
The two pamphlets are sold as one by the 
dvro Produfti, Inc., Bush Terminal Build- 
ingt No. 5, Brooklyn, N. Y. The two for 
ten cents. 

Slum Clearance and Knk kerbockkr 
Village is from an adtlress by Fred F. 
F'rench and describes what is to be done 
in one of the worst slums in New York. 
What has been done in Tudor City at the 
easterly end of 42nd Street is almost a 
matter of history. In a nut shell, the idea 
in both developments is to walk to business 
and thus cut hours of traveling time. The 
Fred F. French Company, New York City. 
— Gratis. 


How TO Know the IVIi-shrooms and Toad- 
stools is a brief circular prepared b> 
Professor F. C]. Stewart, mushroom special- 
ist at the Kxperimenl Station at Ceneva, 
N. Y. Every season newspapers chronicle 
instances of persons made ill by eating wild 
mushrooms, somctimcH with serious con- 
sequences, with the result that the public 
becomes alarmed and large quantities of an 
excellent food go to waste at our ver>' 
doors. The circular may be obtained from 
New York State Agricultural Experiment 
Station f Genetfa, N, Y. — Gratis. 


Bakery Machinuiy I.i brication (Cuhn- 
cation, Vol. XIX, No. 8, August, 
Efficient operation of baking machinery and 
the manufacture of quality products de- 
pends to a marked degree upon the manner 
of lubrication and the prevention of con- 
tamination of materials. This pamphlet de- 
«rrihrs the beat lubricating methods. The 
Texas Company, 135 East 42nd Street, New 
York City. — Gratis. 


Aeronautical Research Committee Re- 
port FOR the Yfar 1932-1933 gives data 
as to stability and control of airplanes, 
spinning, aerodynamics, and so on. Special 
attention is given to airplane noise. His 
Majesty^ s Stationary Office, Adastrol House, 
Kingsway, London, W. C. 2, England - 
Two shillings, postage extra. 


Pulvfjh/ed FifEL 1932-19.33 (Publication 
No. A 6). This report includes installa- 
tion and operating data from 43 companies 
covering 181 boiler units. Edison Eletiru 
Institute, 420 Lexington Avenue, New York 
City — 75 cents to members and their em- 
ployes. — $I.H5 to non-members. 

The Stream of ExPERiENfK— commemo- 
rating the 25th anniversary of the Fuel 
Engineering Company of New York — de- 
scribes a system of testing fuels; in six 
years 25, (XX) samples have been tested and 
the records classified. The pamphlet de- 


scribes how fuel-engineering began and 
what It is now doing for other industrial 
corporations. The fuel valuegraph is a chart 
to compare the cost of steam, or the values 
of fuels at the same or different efficiencies. 
A pad of the blanks cohIk $1.00. Fuel En- 
gineering Company of New York, IK) East 
IHth Street, New York City. 


The Amkrk an Railroad in Laboratoiix 
is a brief digest of research and ex- 
perimentation conducted by railroads in- 
dividually and collectively through the 
American Railway Association in the in- 
terest of constant improvement of their 
facilities and «er\iee. 544 pages. American 
Railway A.ssociation, W ashmgton, D. C . — 
50 cents. 


Sun Spots and Wfather (Smithsonian 
Miseellaneous Collections, Volume 87, 
No. 18), by C. (». Abbot. .Sun spots are 
associated with important modifications of 
weathers not hitherto recognized, says Dr 
Abbot. Smithsonian Institution, Washing- 
ton, D. ('.. — 5 (cnts (com). 


Kohler V^ii i ale is a town-planned Wis- 
consin industrial community which cre- 
ated a great deal of interest when the 
Kohler Company removed a manufacturing 
enterprise from a city into the open coun- 


try. A study of the garden cities of Europe 
showed that some of them are far ahead of 
the best of our industrial towns. Eventu- 
ally, homes built by the people themselves 
materialized and what was a vision has 
become a reality, and is justifying itself 
both esthetically and in the practical busi- 
ness of living. The Kohler Company, Koh- 
ler, Wise, — Gratis. 


St. Catharine’s, Ontario, and the Wel- 
iani) Ship Canal. St Catharine’s is 
called Canada’s Garden City; it is fully 
illustrated and described in this pamphlet. 
It 18 a weird sight to see a large ship pass- 
ing through the town. Interested parties 
lan obtain a copy by addressing Herbert 
H. Smith, City Clerk, St. Catharine^s, On- 
tario, Canada. — Gratis. 


Hard-Facing with Haynes .Steli.ite Prod- 
ucts desenhes ihr economies that have 
been introduced in hundreds of cases by 
the application of hard-facing materials to 
wearing surfaces. Where abrasion is inten- 
sified by heat, hard-facing proves to he 
doubly valuable. Hard-facing permits the 
utilization of cheaper base metals for wear- 
ing parts. The many applications are de- 
scribed in this 96 page booklet. Haynes 
Stellite Company, Kokomo, Indiana . — 
Gratis. 



the radio connoisseur, a type 2A7 Lafayette tube performs the double duty of first 
detector and oscillator. In the intermediate frequency amplifier is a type 58 lube. The 
beat oscillator is a 57, the second detector another 57, the power output tube a 2A5, and 
the rectifier an 80. This receiver uses the new air-tuned Hamroarlund intermediate fre- 
quency transformer and Alden plug-in coils. The beat-frequency oscillator gives excellent 
selectivity for the reception of continuous-wave transmissions. A Trutest power transformer 
supplies all necessary voltages. Drawings of this set, a complete list of parts, and other 
data may be obtained from the Allied Engineering Institute, 98 Park Place, New York, 
N, Y, — 10 cents. 
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SCIENTIFIC AMERICAN 
BUILDING 

24-26 West 40th Street 

Opposite New York Public T/ibrnry 

New York City 

OFFICES % 

INDIVIDUAL FLOORS 

Available 

North Light * Fresh Air - Sunshine 

The maximum in Transportation Facilities. The 
minimum in traffic congestion. The highest type of 
service and tenant occupancy. Rentals have been ad- 
justed to meet the requirements of today. 

Cross & Brown Company 

Agent 

270 Madison Avenue, N.Y.C. CAIedonia 5-7000 



THE SaENTIFIC AMERICAN 
DIGEST 

{Continued from page 211) 


Association, which is called upon to answer 
requests from motorists for a wide variety 
of information. For example: 

Reno, Nevada, is 100 miles farther west 
than Los Angeles, and Jacksonville, Flori- 
da, is farther west than Cleveland, Ohio. 

The westernmost point of Alaska is 
farther west of San Francisco than New 
York is east. 

In going from Detroit to Canada the 
traveler moves southward. 

New York lies to the west of some cities 
on the Pacific Coast of South America. 

Santa Barbara, by reason of its location, 
sees the sun both rise and set in the 
Pacific. 

Through the Panama Canal from the 
Pacific to the Atlantic the direction trav- 
eled is not east, but northwest; from the 
Atlantic to the Pacific, not west, but south- 
east. 


A Belter Bass Bail 

P LUG casting for bass and other game 
fish is many years old, and the available 
plugs take many forms. Recently, how- 
ever, there has appeared on the market 
a plug that is so designed as to be worthy 
of special notice. This bait, a product of 
the South Bend Bait Company, follows the 
general lines of a time tested lure, but is 



Phantom view of the bass bait de- 
scribed, showing aluminum plate 


so mechanically improved as to constitute 
a radical departure from the usual con- 
struction methods. 

The one outstanding feature of this plug 
IS an aluminum plate that extends the 
length of the body and serves as a keel as 
well as making a direct connection between 
the hooks and the line. The plate is riveted 
and cemented to the wood body, and sev- 
eral coats of paint and lacquer make a 
continuous waterproof unit of the plug. 
Four eyes in the plate provide for the at- 
tachment of the line and three sets of hooks 
which are readily detachable. 


27 Billion ’Phone Calls in U. S, 
Yearly 

T elephone statisticians have com- 
pleted a survey of the use of telephone 
and telegraph facilities throughout the 
world. The survey covers the year 1931, 
the latest period for which comparable 
figures are available. 

This study shows that, next to the United 
States, the country where the greatest num- 
ber of telephone conversations take place 
is Japan. Canada holds third place, Ger- 
many fourth, and Great Britain and North- 
ern Ireland fifth. The figures give 27,500,- 
000,000 telephone conversations during 1931 


AmOI I ONh HU.NDKH) YI-ARS AC.O 

Elijah Burntt published his 
‘ Geography of the Heavens ” It con- 
f.imeil a senes of large star maps de- 
signnl to Ic.wl star-eager people into 


has Iieen prep.ircd by Dr Ralph Baxter 
Larkin for star- lovers and potential star- 
lovers Its maps are loose-leaf in form, 
simple, clear, artistically engraved, jirint- 
cd on beautiful buff paper and arc ac- 
companied by 14,000 words of dc- 

THE STAR-MAP ASSOCIATES 


familiarity with the visible heavens It 
w as amazingly successful It is said that 
a miarter of a million copies were sold 
Now, 100 years later, a new w'ork 
w ith large maps 


scriptivr text It is believed that .i wide 
use awaits this star-atlas for the people, 
written in the light of the New As- 
frononiv 

If you love the stars yon ledt like it. 

$1 00 postpaid 

4 Alcyone House, Claremont, California 


THE MYSTERIOUt WORLD 

WITHIN you 


Those strange feelings of intuition and prentonition ere the urges of 
your inner self. Within you there is a world of unlimited power. 
This dynamic, strange, mental force is secreted in the recesses 
of your mind. Its astonishing helpfulness you sense by an oc- 
casional hunch or inspirafion. Learn to pr^erly direct and 
control it and you can do the RIGHT THIN^ at the RIGHT 
TIME, end master your life. 

THIS FREE SEALED BOOK 

Th* ftofienicisns, «fi s^a-old bfolkarhopd (nof • religion), k«v« sKown tKoi 
s«nd« of mon ond womon how fe bring koppinost and ockiovomonf info tko 
livt< by tko ufo of fkoio KtHo-undortfood powora of ioH. Tkoy invito you 
fo wrifo today for fka laalod gift book that talk kow you may obtain fkata 
ttarfling taackingt for study and uso in your dally affakt. 

AddroMi Friar F.M.O. 

ROiKRUCIAN .BIK>THERH00D 

SANJOSI. 

E amam b ar T Ka Eosiefuelafr Ordar Is NOT a RaUg i ous O r ga nh aEo n 



THE ABC OF THE HEAVENS 

A Primer- Atlas of the Stars for John Doe 
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TRADE MARKS 

and 

UNFAIR COMPETITION 

By Orson D. Munn 


A TRADE MARK is an intangible asset of a business. 

yel its artual value may grow so large that it becomes 
the very foundation on which depends the whole structure 
of the business. Because of this fact, every business man 
should have available such information on trade marks as 
will enable him to judge with a fair degree of accuracy 
the desirability of any mark which he may be considering. 



H ere, in one handy volume, 
written in nondegal terms, is 
a simple yet comprehensive inter- 
pretation of the Federal statutes 
and the body of common law re- 
lating to trade marks and unfair 
competition. 


W ITH new products being developed almost daily as 
the result of scientific research, and established busi- 
nesses reaching out into new fields, the coming year will 
find many new trade marks registered and numerous legal 
battles being waged over the right to use some certain 
mark. To protect yourself against expensive and vexatious 
litigation, you owe it to your business to secure and read 
carefully this new and up-to-date manual that will put you 
on the right track and will enable you to avoid many of 
the pitfalls which beset the path of the trade-mark owner. 

Price $1.00 

postpaid 

Published Br 

SCIENTIFIC American 

24 West 40th Street 



Br ALBERT A. HOPKINS 

Cyclopedia of Formulas 

Dressed in an attractive new binding, stronger 
and more flexible than the old, this standard refer- 
ence is an indispensable unit for libraries, labora- 
tories, research shelves and the home. Librarians 
tell us it is one of the most frequently consulted 
books and its well worn condition, wherever 
found, attests its usefulness. Over 15,000 formulas 
cover every conceivable application. — $5.50 post- 
paid, domestic. 

SCIENTIFIC AMERICAN • 24 WEST 40th STREET • NEW YORK 


for the United States, 3,326,146,000 for 
Japan, 2,565,641,000 for Canada, 2,376,000,- 
000 for Germany, and 1,590,000,000 for 
Great Britain and Northern Ireland. 

Next come France and Sweden, with 
847,206,000 and 842,000,000 telephone con- 
versations respectively. They are followed 
by Poland, Spain, Denmark, Austria and 
The Netherlands. 

Telephone conversations in the United 
Stales average 222 per capita. On a per 
capita basis, Canada outranks the United 
States in telephone conversations, and New 
Zealand is in third place, with Denmark 
and Sweden following. 


Outboard Motor Improvements 

“TT CODED Power” is the term applied 
XI to the design of a new outboard mo- 
tor in which the power head is enclosed 
in an aluminum housing that completely 
protects carbureter, wiring, and spark plugs 
from the weather, as well as guarding 



**Hooded Power” in an outboard 

against rough handling. Only two controls 
and a primer button project outside the 
housing. 

Two entirely new models in both the 
Kvinrude and Elto lines for 1934 present 
this improvement in outboard appearance 
and operating satisfaction. One is a 42- 
pound twin-cylinder motor developing 5% 
N.O.A. certified brake horsepower at 4000 
revolutions per minute. The other is a new 
four-cylinder model weighing only 55 
pounds and developing 9.2 N.O.A. certified 
brake horsepower at 4000 revolutions per 
minute — the most portable four-cylinder out- 
board motor ever built. 

Also in the Elto and Evinrude lines is 
an all-electric model weighing 60 pounds 
and capable of speeds up to four miles an 
hour. On lagoon boats, children's play boats 
and dinghies this model finds much favor, 
for silent power is at one’s command by 
merely throwing a switch. 


Peace By Starvation 

An English writer was recently discussing 
jlX the economic boycott as a peaceful 
substitute for war in the settlement of in- 
ternational differences. He concluded that 
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GEARS 


In Stoek— immodloto Delivtry 

OMuro. apoed rwliuwir*, apTnokaU. throat 
twHirbiga. HnihU roiiplinga piillaya. ato A 
oonipbu UiM la oarrint in our Chloagu atixik 
( au alao giitibi nn atweiiil geara n( anv kind, 
hoad ua your blua luinto and inquiriaa 

Writ# for Cotolof No. 20 


CHICAGO GEAR WORKS 
708*773 W. Jockaon 61*1. CHICAGO, BL 


NEW! SENSATIONAL! 

110 VOLTS AC FOR AUTOS 
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AUTONATOR LABORATORIES. Ino. 

8442 South Chleago Avonuo Chieogo. Illlnoli 



AGENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 

For fltnra fronta ond offioa wlndowa. Aoyona aan put tbam 
oa. Froa aamplaa. Llbaral olfar to eooaral aganta, 
MRTAIXfO IFTTBH CO 440 W CUrk St.. Chtcagn 


PAINT SIGNS 


JOHN RAHN rji^i nlva ave CHICAGO 


KINKADE GAimEN TRACTOR 

ftad Pow«r Lswamowwr _ 

A Pmctlcal, Proven Power Cultivator & Plow 
lor Gardenera. Suburbanitfs. Florlato, 
Truckerg.Numeryiueu. Fruit (irowera 
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American Farm Machine Co. ^ 
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BLICXEIC FUN! 

Make toy inotort, alarms, aliorkon, 
trlik llclita, etc bonk telling hour 
to do 2i)0 atuiita ulth 110 Tolti — 
$1 poatpaid 

CUTTING k SONS 
44 K St.. Campboll. Calff. 
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the economic boycott in the long run it 
simply “peace by starvation** which quite 
rightly it is. The question logically arises 
then, where is the great humaneness of the 
boycott? If by boycott a group is starved 
to submission or death there is not a great 
deal of sense in substituting lark of food 
in place of preponderance of machine guns, 
bombs, or artillery fire. In the final analysis 
both metliods produce the same result. 
Which then is the more humane method? 

Peace by starvation versus peace by open 
or closed warfare, any way you look at it, 
doesn't seem to have much to debate about 
because both itorns of the dilemma are the 
infliction of physical suffering. Both will do 
that and both stand a likely chance of 
achieving the same end. The boys and girls 
who press for the boycott, however, paint in 
rosy hues. They say the economic boycott 
will lake the barbarism out of war; that it 
will accomplish by moral suasion what 
mankind has tried to do only by physical 
force. For ourselves we cannot escape a 
homely example. If a gangster is about to 
assert bimhclf along unfriendly lines, star- 
vation may he tried, of course, but a rifle 
or an automatic will put the thug where 
he belongs much more quickly. If lime is 
of no immediate concern the boycotting or 
starvation process can be tried. But whether 
this desperado is subdued by the pangs of 
hunger or by a few well placed shots, 
physical force of one kind or the other does 
the job. And nothing else will do it but 
physical force. 'Fhe comical part about the 
theory of the boycott preachers U that when 
you starve a man or a group of men you 
are humane hut w'hen you don't starve them 
but make them come to terms by other 
kinds of force, then the thing is brutal, 
terrible and hellish ’ — Army Ordnance, 

•22 Long-Rifli^ Sharp Shoulder 
Target Ammunition 

F or several years, there has been a need 
among small bore target shooters for 
a typo of cartridge that would piiiii h a clean 



Top: Enlarged view o£ *22 sharp- 
shoulder bullet. Lower left: Clean 
holes made by new bullet, and 
right, jagged tears made by old style 

hole in the target to facilitate spotting and 
scoring. 

At first glance the solution of this prob- 
lem would appear to be reasonably simple, 
and amateur attempts were made by cer* 
tain enthusiasts by the simple process of 
cutting off the nose of the bullet. These 
crude attempts of course were not con- 
ducive to good target accuracy^ but they 
illustrated the principle desired. This prac- 





T. if ted fiiT above tlie ordinary- 
by flexibility and elasticity 
unusual in rope of such great 
strength , by economically long 
life; and by having one strand 
painted yellow to distinguish 
it from .all other wire ropes. 
That’s ^'ellow Strand, the 
Su])er rope, supreme product 
of a company that has made 
nothing but wire rope for 58 
years. 

This superior rope reaches 
the height of economy and 
.service as ‘‘Flex-Set” Pre- 
formed Yellow Strand — a 
limber rope, quickly, ea.sily, 
safely installed — operating 
with minimum wear. 


Broderick & Boscom Rope Co. 

ST. LOUIS 

Ntw York S«atklt PortUnd HouHoii 
FBctoriti it St. Louli and StattiB 
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H as more feature* than can be luted here — 
rack and piniun focu«ini{ (for preciiion). 
tube chromium plated (nutUsa), mirror transpose 
able and base removable (for opaque ipccimena and 
large object^) Only murusoopc near this price 
having added 6ne adjustment (stage elevator) and 
G^ursc of Experiments (1 book, value $1 50) i 
Magnihea 75 to 172 diameters, with extraordinary | 
clearncu. Convertible to 300 diameters for only 
$2 50 extra. Permits wonderful photographs At 
your dealer's Write for free literature riou; Micro* 
scope Hints" 10c (coin or stamps)* 

•AUSCH « LOMI OPTICAL CO. 

729 St Paul Str««t RocliMtor, N. Y. 


BAUSCH & LOMB 
MICROSCOPES 
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See Nature's Hidden Secrets 
with a Wollensak Microscope 

SEK ireriuN, blond corpuscloH. Ihotiiiands 
of hidden iii>Hleries In a dmii of water, 
watch anlniulcules cat, niote, Hplit into 
two separate living beluga Endleas In- 
Htnictlte cntcrtaliinicnt. Scientific, iic- 
curate, Hliiiple. 

425-powtr medal $18.50 

235- power modtl 15.50 
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At >*our dealers or shipped prepaid 
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Catalog of Mteroscopei Tcleiii opes, 
llnoculars free Write today 
[if it it BUY AMEBIC AN it it it 
WoUentak Optical Co. , 
913 Hudeoa Ave., Resebeeterf N. Y. 1 


lice furthermore reduced the weight of the 
bullet and consequently increased the muz- 
zle velocity. 

Actual design for production of the sharp 
shuiilder type of .22 long rifle bullet pre- 
sented many difficulties, in order to obtain 
alisuliite uniformity of shape and the desir- 
ed degree of stability in flight. The sharp- 
shoulder bullet, as perfected by the Rem- 
ington Anns Co,, Inc., makes a perfect, 
round hole, which gives the effect of having 
been cut out of the target with a paper 
punch. This is in striking contrast to the 
jagged holes made by the ordinary bullet. 
The clean-cut holes made by the new bullet 
make more accurate spotting and scoring. 
The bullet has a nose that is practically flat 
instead of conical. Friction, caused by the 
contact of a bullet with the rifling of a rifle 
or pistol barrel, is diminished in the sharp- 
shoulder bullet by reducing the diameter of 
part of its length. The portion that takes the 
rifling, however, is sufficiently long to form 
a tight seal for the gas generated by the 
burning of the powder and thereby lake 
full advantage of the propellant force. The 
bullet is lead lubricated and weighs 40 
grains. 

Despite the fact that the nose of the new 
bullet is practically flat and, therefore, sets 
up a greater wind resistance than the 
conical type, the sharp-shoulder bullet has 
more velocity. The bullet has an average 
Mpeed of 1275 feel per second, while that 
of the old type is 1075 feet per second. 

Immersion Melting With Gas 

T oday most users of soft metals in in- 
dustrial operations realize that the mere 
application of heat is but one of the fac- 
tors to be considered. A very definite de- 
mand now exists among progressive organ- 
izations for heating equipment which will 
control temperature, rate of heating, dross 
formation, and fuel consumption. 

The C. M. Kemp Manufacturing Com- 
pany has developed equipment which meets 
this demand. They have provided what are 
known as Immersion melting units, the use 
of which gives controlled heating of any 
metal bath which must be maintained in a 
molten condition at temperatures not in 
excess of 1800 degrees, Fahrenheit, Certain 
specific applications, such as galvanizing, 
have not been advocated due to the lack 
of knowledge of a material that would with- 
stand the dissolving action always prcMcnl. 
Regardless of the apparatus for which it 



A straight-iide fttcl atereotype pot 
with immersion gas-heating unit 


Are you seeking 
a school or 
summer camp? 

To THOSE seeking guidance 
in selecting a school or college 
we suggest that they refer to 
the Special School Section of 
(he current issue of Harpers 
Magazine now on sale 

In this issue will be found the 
announcements of many of 
the best schools and summer 
camps — academic, prepara- 
tory, finishing, junior college, 
military, and special schools. 

A wide range of schools and 
camps in all localities, to fit 
all purposes and purses, that 
will help you in the selection 
of the one best suited to your 
needs. 

Our Bureau will he glad to aid 
vou in solving your particular 
school or summer camp problem. 
Address Educational Bureau 

HARPERS MAGAZINE 

49 Eatt 33rd Str«cc Naw York, N. Y. 
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IVIee with inatructlona, §1 AO FabiikoM 
Tmiw AOe extra liant C. O I) if doaired 
Caulogua kreo. 


TEN MILLION 

5TORY 

PLOTS 


«aN dNfaroni— exB ba buSt with tbeaM 

.d PI or Ok NIK lundomad by edltora 
and Amerk'nii fktloa Uullil. wldaly uaed 
by aucKeMfiil atititora and MoUou Pleura 
Htndiua. h.quailv valuabU to iwofaMbnal 
or iiaw writer. Booklet fraa 


SPECTROSCOPES 

urc CHHcntlal In Chemistry. PhyslCH, and 
Astronuiny. Our Hand Spectroscopes show flame, 
spark, and absorption spectra and the more 
prominent Fraunhofer lines. Direct- vision 
Model, adjustable slit. $'>.00. Scale Type. $15.00 
Kepllca (iratioiss for building larger spectro- 
scopes, $2 00 to $30.00 Hpectroscope circular 
free. 

We can furnlih many iisrd-to-iet ohetniceli end In- 
itruinenti. Write ut your need*. No general catslog. 

LABORATORY BRCCIALTIEB CO. 

Bex 125 WabMb, ladiaM 






APRIL • 1934 


SCIENTIFIC AMERICAN 


219 


A Better 
Position 


You can ^et it 


Hundreds of teachers and stu- 
dents will earn two hundred dollars 
or more this summer. SO CAN YOU. 
Hundreds of others will secure a bet- 
ter position and a larger salary for 
next year. YOU CAN BE ONE OF 
THEM. Compjlete information and 
helpful suggestions will be mailed on 
receipt of a three-cent stamp. 

CcmmI positionii are available now in 
ev<»ry Htale. They will soon be filled. 

Teachers address Dept. T 
Students address Dept. S 

Continental 
Teaeliers A|(ency» Ine. 

1850 Downing St., Denver Colo. 


Coverg the ENTIRE United States 


LIKE TO SHOOT? 


Da you tnjoy huntlni or tortot-ihoet* 
Inf, with riflfi, rtvoivtro or shotfuntf 
If so, six cents in stamps will 
bring you full details about the 
many unusual benefits of mem- 
bersulp in theNational Hide As- 
sociation —including a sample 
copy of Thr amfrioav Rifle 
MAN, the one publication de 
voted eaecluiticly to guns. 

Notlonol RIflo AnooUtloN. 

860 Dorr Bldg,, Woihiniton, 0. C. 

MAKE AimFICIAL MARBLE 



t’olorfiil Klussy tiles, no polishing, rntber uncann> 
Tabletops, bookends, whttstunes, ash trajs liiilta 
tlon cranlto, sanltaiy floors Hard Inexpensive flie 
proof ; enamels wood Rubber molds for making iiovt 1 
ties and statuary Secret cement processes Amu/ 
Ing samples free. (So rallfomlu. business reservtd ) 
^ JOHN K. PAYN 

948 Oron d o Vlif Ave nuo Lot Anoelw, Calif. 



is used or the temperature of the bath, 
the construction of the Kemp immersion 
melting element is always substantially the 
same. It consists essentially of a large tub* 
ular flue in the form of a re-circulating 
rectangle through which a gas flame is 
blown. This tubular flue is immersed in the 
bath of molten metal. Temperature control 
is maintained by control of the air and gas 
ratio, the requisite amount of heating sur- 
face having been carefully calculated for 
the specific job at band. 

Inasmuch as the immersion element 



Controlled beating of metal pots 
may be had with the unit described 

serves the purpose of a heal transfer 
medium only, and not that of a supporting 
container, the cross section is but a frac- 
tion of that usually encountered. Kt onomies 
in operation are assured because of the 
reduction in radiation losses. This is due 
to the fact that the heating element is 
within the metal rather than in a combus- 
tion chamber surrounding the pot, as in 
external heating. With immeismn healing 
there is >irtually no stored heal, fur that 
usually piesenl in overheated brick work 
and container is eliminated. 

It is claimed that with the Kemp unit 
there is a lower initial and installation cost 
due to the elimination of expensive brick 
work and settings, the use of lighter pots 
or containers, and the use of smaller pots 
because of the unusually high heat rate. 


Kovar 

M uch of the work of a research en- 
gineer can pass almost unnoticed 
even by those who use the product of his 
study. For instance, a large water-cooled 
electronic tube is an interesting device as 
a whole but a piece of metal forming part 
of the wall would attract little attention. 



HOBBYISTS 

DOCTORS 

MUSEUMS 
SCULPTORS 
DETECTIVES 
MANUFACTURERS 
MODEL MAKERS 
AND OTHERS 

All Use 

DR. POLLER'S 
MOULAGE PROCESS 
(with NEGOCOLL) 

TO MAKE CASTS 

Faithful in every detail, of : 

The Ilumun Features 
Skin Eruptions or Body Orguiis 
Exhibits for Museums 
Works of An 

Raw Wounds as Court Evidence 
Factory Products for Demonstration 
Model Details — Etc. 

T nil^ (|ui(k CAHV, clean way of making 
plastic rtpioductloiis rutiulrcH no pievlous 
casting LXperlLiue and no elaborate equip- 
ment ^E(IOCOLL. the negative material, can 
be Hpplitd (lIrL(tl.v to any object it will not 
Nti( k to hair, skin or other siirfacea Hoinlnlt 
moulages are made as thin shells which ate 
t >iigh, light and peinianent The direct uppli 
cation of NLlfOt OLL to the surface to be 
cast, and the direct application of lloinlnlt to 
the NKGOC OLL negative, account for the 
ac( uracy of detail of the reproduction 
Write for our Free, 1llu$treted Booklet, tot 

KERN COMPANY 

116 Liberty Street New York, N. Y. 



ARMY-NAVY 

liaversurk'i T*! I Carl belt . .6U 

Marheto bolo It 'in Flint pistol SS 

Army saddle $1) N , | M/L nhut aun |4 S') 

HpringAeld ral 30/00 rifle, 24" barrel now 
tIO 50 1033 ratalog, .301 paues of pintols, ar- 
mor, auiiH, dasRerR etr , mailed for 30 cents 
New Rpidul cirrulor for 3r stamp. 
Lstabllshid J866 

Franeli Bannorman Sena, 801 B'woy, W. Y. City 


lATllRE READEI 

,, AND COLLBCTOBS OP i 

,AM«ii®(pey 

ICIUIRIKDSA 

or ALL RACES 
VstNO roR PhEE CcTAioeue^ 
or BOOKS ON 
iSOENOFIC SEXUALUi 
'ANTHKOPOLOaCAU 
_ ESOTERICA 
fUNCXPVIRGATEP CLASSICS I 
EXOnCALLV lUSSmATCO j 

MAGICA SEXUALIS 


//// J'^I STAFF SLiciittfic and anthropolooical 
books on the Low Rela toiiv of Mankind are 
cnthrallim) and htohiy informative documents 
by authorities of international repute That tv 
why the FAI.STALF hst of permamnt sub 
scrxbcrs rcaas like a ''IT/io's Who'* of 


Yet for cenuin tubes an alloy of new 
pioperties is needed and the tube would 
be impossible without it. 

The alloy Kovar is new and has certain 
specific properties making it suitable for 
use as a cooling wall in large mercury-pool 
tubes. It has a thermal expansion which 
permits permanent sealing to glass. Copper 
has been successfully used in this place but 
when mercury is intrctiuced |fi^ 
the copper amalaamitBB is I 


America*! Sophisticated Intellectual Aristocracy 



nunrrmES 

Dept. 4S, 230 Fifth Ave., Now York, N. Y. 

Please send me free iUuetrated 
catalogs of Amatory Curiosa. 

.. 

Address 

riem. 
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A real SCIENTIST’S 
MICROSCOPE 


for tKe 

SINCERE MICROSCOPIST 


If you intend to progress in microscopy 
use the B & L Microscope H S now Acces- 
sories can be added later to accomplish 
practically any type of advanced work. 
Split body tube Extra larpe stage and long 
working distance. Mechanical stage and 
research substage available at time of 
purchase or later 


Thi.s is the newest of the B ^ L Micro- 
scopes, available only since last SeptemIxT. 



\n tconomical niiii ci- 
st opc \Mth which to 
stait Pompleto d< tails 
on iffiurst Wntr to 
Ilausrli & Lomb Op- 
lit al rompaiiy, 64 4 
St Paul Slrtcl, Roth- 
estcr, N Y 



BAUSCH £LOMB 


CURB THIS GLAND 
DEGENERATION 

That Causes These 
Familiar Symptoms 
In Men Past 40/ 

TF YOU ttie imst 40. and 
*• now ha\o to uot up 
evory niisht, and have 
Ktartod to suini from 
what 3011 think are 
"bladder 8 > iitploinM/’ you 
ahould know what Uoc- 
tora Ma\ this weakness 
often means Thev hh\ 

It may bo a wainlnK ot 
failure of a \ltal malo 
Itlaiid the prostate In 
iiill 11 uni!i of men — olio uu- 
thorltv ants of all men pant r>« — Bland 

atnrts to sh w down shortly after mlUdla aKu NIbIU 
rlHiiiK 1 h one of tho Miust bIkiis of this Bland weak- 
ness t'unstlpiitloii . piles . pains in hack and logs that 
feel like setatlca 01 rheumatism , and weakness and 
lack of Liulurnne'e aie frequent results If uri- 
rheeked, tills (rland mav swell until surKor) Is need- 
ed to relieve It Yot tndav a simple home treatment 
acts ininietliatoh to check these sviuptoms and to 
brink Hina/luy (luhk relief This same pritieiple, 
used 111 Now Yolk hospital tests, has recently 
brought splendid results 

Free to Men Punt iO 

Now a vital free IsmiK. "Why Manv Men Are Old at 
40," explains eomplete facts about prostate gland 
weakness and methods of prevention t'omplete de- 
talla of the simple Theiimiluld trentmeol and actual 
experiences of many of Thermaluld’s UHl.tmo users 
No cost or obligation Just write to^lay 

W. J. KIRK. Presidant. Tht Elaetro Thermal Co. 

9676 Morrii Avenue. Steubenville, 0. 

WMttrn Addrm: 

Deet. 86- Q. 500 Wm. Fox Bids., too Aniolet. Cel. 



quickly loot, Kovar meets all the usual re- 
quirements and is, in addition, unaffected 
by the mercury or mercury vapor, — A» E, B, 


Automobile Elevator for Monater 
French Ship 

A SPECIAL automobile elevator, the 
largest and most unusual ever pro- 
jected hir ship use, is being built by Otis- 
Pifre in Parts for the new French liner 
Normandie, the 72,000-ton ship that will go 
into aer>’ice in 1935, it was announcpfl by 
the International Division of the Otis Ele- 
vator Company. 

With a lifting capacity of 11,000 pounds, 
the elevator will be by far the heaviest duty 
elevator ever to be installed in a commercial 
ship. In addition it will have a radically 
new feature in a turntable that will permit 
the easy storing of automobiles in the hold. 
This turntable will he manually coni rolled 
and will operate on the elevator platform. 


Soap Bubble Glass 

A n aid to the doctor in treating certain 
, ills is the ultra-violet lamp. Such 
lamps with quartz bulbs have been used but 
are necessarily expensive because of the 
quartz. Glass is much less expensive and 
also much less effective, since only a frac- 
tional part of the ultra-violet rays filler 
through the ordinary glass bulb. The solu- 
tion lies in making the glass as thin as a 
soap buliblc — 2/10,000 of an inch. Certain- 
ly a whole bulb made of this glass would 
also have about the durability of a soap 
bubble. The secret bes in making the bulb 
of normal thickness and setting into it a 
window made of the thin glass. This passes 
a concentrated beam of ultra-violet with 
which the doctor may treat various ail- 
ments. — A, E. B. 


THE NEW NAVAL 
BUILDING PROGRAM 

{Continued from page 188) 


and are a tribute to the energy, resource- 
fulness, and elasticity of the Navy. Their 
achievement is something the nation may 
well be proud of, and their standard must 
not only be maintained but advanced 
wherever possible. 

Due to the unbalanced state of the world 
today no one can predict how or when the 
Lniied Slates will urgently need a strong 
navy to safeguartl its immense interests, 
which are so intimately connected with its 
domestic security and economic welfare. 
We need, therefore, a treaty navy of ships, 
fully manned and adequately served by 
bases. 

The situation that we will ever have to 
face in an emergency is the “now situation** 
and the force we will have to meet it will 
be our “now navy,” and this “now navy” 
is the one that we must strive to maintain 
at full strength and 100 percent efficient. 

The sea is our outlet for surplus ma- 
terial, and the highway for our foreign 
trade and all American participation in 
the life of the community of nations. In 
proportion, as America is strong on the 
sea, her voice in world affairs will l>e 
strong: in proportion, as America is weak 
on the sea, so is she weak everywhere. 


ELP FOR INVENTORS! 


Millions hnre been mad* from properly dr- 
V eloped tnd protected Kend at a rough iketch or 
model of your Invention and we will aubmlt com- 
plete report backed b» thirty yean' experience 
I onndcntlal acrvlcc, bank refcrencea fumlihed. 
Modem equipment also mabufacture Inven- 
tion* In any quantltlc* at low cost. Free boiSclet 
"MakitiK Inventions Pay ‘ sent on requeal. 


CRE8CENTT00LC0MPANY.Dtpt.H.CInelnnatl.0. 


Other men hare read 
and profltetl by our 
free hook "Patent Pro- 
tection". Fully explains 
many interesting points in 
Imcntura and illustrates 
important mcihanlcal prlncipU's With book we also send 
free "Kihleme of ln\cntlon ’ form Prompt service, rea- 
sonable fee*, deferred paMiu tits, tlilrtv-tlve >rars experience. 
A\old rUk of delay Write lmniedlatel> to Victor J. 
Evans Co.. RsoUtsrod Patent Attornsys, 669-0, 
Victor Building, Waihington, D. C. 




Time counts in applyinx for patents. Rend si 

or model for insirui lions or write for free book. 

• How to Obtain a Patent and "Uecord of Imen- . 
ttun ' form No (huriie fur information on how to 
proceed Cloranee A. O'Brien, Refistered Patent I 
Attorney. 548- K Ademi Bulldins. Weahiniton. O.C. 



I SELL PATENTS 


If you wish to add New Products to your line, 
or have a good Patent to sell, write me — 

CHARLES A. SCOTT 

h«luhllshad 1900 

773 SA Geraon Ave. Rochester, N. Y. 


INVENTOR*S UNIVERSAL EDUCATOR 

Contains UUU inerhanhul muieincntK; .'iO Perpetual Mo- 
lluns, Instruittun on proturing and selling patents and 
icleitlnu an attorney, et4. SuxaiHts new idcuh Price $1 ou 
postpaid In 1 . H A Addrc'^H Albert E. Dieterieh, 

602H Ouray Buildlno, Waihington, 0. C. 


Experimental and Model Work 

Fine instruments and Fine Muthinery 
Inventions T>eveloped 
Special Tools, Dies, Hear Cutting, Etc 

HENRY 2UHR, Ine., 187 Lafayette 81., N. Y. C. 


How to make your inventions pay — 
How to secure the utmost in legal 


protection — 

The man who conceives 
an invention has before 
him a vision of rewards, 
but much must be done 
before that vision be- 
comes a reality. There 
are patent riglits to be 
secured, pitfalls to l^e 
avoided, business op- 
portunities to lie sought 
and handled in certain 
ways. To guide him on 
his way is the aim of 
this book. 

Just publi$hed^2nd edition 



Inventions, Patents 
and Trade-Marks 


By Milton Wright 

Attorney and Counaellor at Law. formerly 
AsBuciatc Editoi, Scientific American 

250 pagaa, 5 V 2 x 8» ^2^5 pottpaid 
Send orders to 
SCIENTIFl^C AMERICAN 
24 Wed 40th St*, New York, N. Y. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Streamlined Motor Vehicles 

W K have recently hud brought to our 
attention a patent issued by the 
United States to Paul Jaray of Friedrich- 
shaffeii, Germany, on the 7th day of June, 
1927, No. 1,631,269, for a motor car. The 
application was filed on the 19th day of 
August, 1922. In view of the streamlined 
automobiles being offered this year by 
various manufacturers, we believe that this 
patent will be of wide general interest. 

The accompanying illustrations show two 
forms of motor tar described in the patent. 
The patentee states* 

“My invention relates to motor cars and 
more especially to the construction and 
configuration of the bc»dy and the top of 
power vehicles, the intention being to re- 
duce the resistance to air in the highest 
degree attainable, as well as to diminish 
as much as possible the raising of dust, I 
attain these objects by proviiling for an 
appropriate guidance of the currents of air. 
I am aware of the fact that it has already 
been proposed to shape, for diminishing 
the resistance to air of the vehicle, the 
various parts of this latter in such a man- 
ner that a more favourable discharge of the 
ail could be expected. 

“The motor cars hitherto built deflect in 
most cases the air to the sides of the ear 
transversely to the road, there being at the 
same time produced a correspondingly great 
resistance, a loss of power, strong eddies, 
and, at the rear of the car, an obliquely 
upwards directed air current, combined 
with a very considerable purtiul vacuum, 
whereby the dust is torn upward'' into llii' 
eddies following the car. These undesirable 
effects are favored by the many projecting 
parts of the car, such, for instance, as the 
driving-gear boxes, the differential axles, 
the springs, and the like, these and «»tIuT 
projecting parts loosening and raising the 
dust already whilst the car is running. 
Besides, the rear car surface which, with 
most cars, is rearwardly inclined in upward 
direction, acts as a guide for the whirhng- 
up dust-laden air. 

“The present invention obviates the 
above-mentioned drawbacks by enclosing 
practically all material parts of the vehicle, 
i.c., the entire driving plant, the useful 
spaces, the seats, the baggage holder, the 
imderirame, the upper portions of the 
wheel, and so on, in a body-forming shell 
having practically the shape of one-half 
of a streamline body, the section plane of 
which extends prartieally parallel to the 
road, this shell or body deflecting the air 
chiefly upwards, as well as rearwards over 
its top and then down to the bottom with 
the least disturbance possible. 

“The half streamlined shell or body may 
carry another body portion or top which 
affords the driver and the passenger a free 
look-out and is shaped conformably to the 
lower main portion, especially at its rear, 
and with special consideration to the 


guidance <»f the air. 

“In the constructional design the mip- 
porting structure of the upper ‘lircamlinp 
body IS preferably continued to and into 
that of the lower Mireamlined body and i^ 
there supported directly by the frame 
girders which may extend underneath the 
axles of the ear. This supporting slruetiire 
forms the longitudinal boml or bracing 
proper of the vehii le, the upper girths of 
which, following, for instance, the course 
of the streamlines in the direction from 
how to stern, extend to about the broadest 
plnrr of the upper body, pass then upwards- 



Above and below: Side and top ele- 
vations, taken from patent draw- 
ings, of the streamlined motor car 
bodies patented by Jaray in 1927 




to ilie lop or the roof through the branngM 
of the window carriers, and hnally extend 
downwards to the stern.” 

There are twelve claims in the patent, 
of which we reprint the most compre- 
hensive: 

3. A motor car comprising a complete 
hull shaped substantially like the upper 
half of a streamlined body. 

4. A motor car comprising a hull shaped 
substantially like the upper half of a 
streamlined body, the rear end of which 
terminates in a transverse edge. 

5. A motor car comprising a hull shaped 
substantially like the upper half of a 
streamlined body, the front and rear ends 
of which terminate in transverse edges. 

6. A motor car comprising a hull shaped 
substantially like the upper half of a 
streamlined body, the rear end of which 
terminates in a transverse edge substantial- 


ly at n level with the bottom of said body. 

7. A motor car comprising a hull stream- 
linetl in front and on top, the bottom being 
substantially plane from fore to aft, and 
wheels having their upper halves sur- 
rounded by said hull. 

8. A motor car comprising a chassis, a 
motor, a seat and wheels and an envelope 
having the form of one symmetric half of 
a drop and entirely surrounding said 
chassis, motor and seat and the upper 
halves of said wheels. 

9. A motor car comprising a shell, the 
vertical longitudinal section of which sub- 
stantially, resembles the vertical longi- 
tudinal section of ilio upper half of a stream 
line body, and a niaterirtlly shorter hood 
similar in vertical longitudinal seel ion 
mounted on lop of and substantially on the 
rear half of said shell 

It will he noted that many of these claims 
are quite bioad in scope. 

We understand that the owners of this 
patent maintain that it rovers the first 
(ompletfly streamlined automobile. 

The advantages of streamlining a motor 
driven vehicle have long been known. It 
is rontemled that when a conventionally 
shaped motor car is driven at high speed 
the air pressure on the front not only re- 
sists forward movement hut the back of 
the car creates a partial varuiim which 
retards its speed. By streamlining a car it 
IS supposed to direct the flow of the air 
in such a manner as to practically do away 
with the air pressure at the front and the 
formation of a vaeuiini at the hack as the 
ear travels through the air at high speed. 

The advantages and disadvantages of 
streamline rtinstniclion have hren put forth 
in tlie last two isHiies of this magazine. 
(“Streamlining and Your Automobile,” by 
Professor Al»*xander Klemin, February, and 
“The New Terranaiitirs,” by William B. 
Stout, March.) If the car of the Jaray 
patent will approximate the advantages 
of fuel economy at high speeds that are 
now being sought, it would seem to have 
anticipated a long step forwar<l in motor- 
ear construction. 


Denmark Reciprocal Copyright 
Relations With U. S. 

A DANISH ROYAl. decree dated Sep- 
tember 12. 1933, piovides that the pro- 
visions of the law of April 26, 1933, regard- 
ing authors’ and artists’ rights shall be ap- 
plicable to literary and artistic works pro-’ 
duced by citizens of the United Slates either 
when the works have not been published or 
when they are brought out foi the first time 
within the territory of the United States or 
in another country which has not approve4 
the Berne Convention for the protection of 
literary and artistic works, although only in 
so far as the works in question fulfill the 
conditions requisite for protection under the 
laws of the United States, according to As- 
sistant Trade Commissioner Pearson, 
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Books SELECTED BY THE EDITORS 


SHARK! SHARK’ 

By Capt. WlHiarn Young and // .S. 
Mazet, F,R,G.S, 

W HAT a ImioIc! It starts off with a 
bang on the opening page and 
either you won’t lay it down till the 
final page or you are not half human. 
There are lots of shark stones that are 
thrilling, and lots of books about sharks 
that are scientifically accurate though 
stupid, but here is <ine that thrills and 
is scientifically accurate. Captain Wil- 
liam Young is the world’s leading shark 
shark. Here is what Count Luckner 
says about him in a foreword: “He is 
the outstanding expert with pracli<*al 
knowledge about all different kinds of 
sharks. I feel happy to say that I had 
the opportunity to meet Captain Rill 
Young and get well a( rpiainted with 
him. For many hours we have been sit- 
ting together in the cabin on board niy 
schooner and I have been all ears listen- 
ing to this congenial man telling me 
about his hunting and adventures with 
different kinds of sharks. 1 have finally 
persuaded him to put his experience 
and knowledge in book form, assuring 
him he would gain the admiration and 
friendship of every deep-sea fisherman 
and sportsman.” 

The best thing about this book, fiom 
the point of view of readability, is that 
It is scientific- leading ichthyedogists 
were glad to lend a hand and check the 
author’s manuscripts for accuracy. But 
you won’t be made conscious of this fact 
as you read, because it is all story (ex- 
cept the final chapter, where some non- 
narrative sharkology is isolated). The 
details of the many stories are, however, 
scientifically accurate and thus you 
learn sharkology painlessly — unless the 
gruesome tales themselves should pain 
you. Some of these may “make your 
hair curl” and, if not, some of the 
numerous illustrations surely will. The 
book fully disposes of the myth that 
the man-eating reputation of sharks is 
a myth. Round in a real sharkskin back. 
— $4.20 postpaid. — A, G, /. 

NATURE, M.l). 

By Richard Kovdes, MJ). 

A HUMANIZED explanation of the 
healing forces of heat, light, water, 
electricity, and exercise, written by a 
past president of the New York Phys- 
ical Therapy Society, but not intended 
as a “self-treatment” manual. Rather, 
it is an explanation of the facts of 
physical therapy and just what this 
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branch of medicine can and cannot do. 
Many of the claims of charlatans and 
faddists are here expltidcd and the 
reader is given the facts, unshrouded 
by extravagant claims couched in mis- 
leading terminology. You have read and 
heard much about the healing qualities 
of the agents mentioned above; here is 
an opportunity to get at the truth in one 
compact and concise volume. — $2.15 
postpaid. — A, P, P. 


RRASSEY’S NAVAL AND SHIPPING 
ANNUAL pm 

T HLS latest edition of a famous au- 
thority contains discussions by well- 
known naval men on Naval Forces of 
the Rritish Empire, Foreign Navies, 
Comparative Naval Strength, The Dis- 
armament Conference 19.5.1, Physical 
and Recreational Training, The Build- 
ing <if a Cruiser, and British Warship 
Building Kesouices. In addition, there 
is a Marine Shipping Section which 
covers vaiious phases of world shipping 
in eleven chapters; also numerous ref- 
erences, tables, and profiles and plans. 

As po.Hsessor8 of former editions will 
know, it is a volume indispensable to 
naval ami merchant marine men and all 
those interested in marine problems, 
construction, and design. — $13.50 post- 
paid. — F, D. M. 


.1 UNCLE BEES AND WASPS OF 
RARRO COLORADO ISl.AND 
By Phil Rail 

T hose who arc inteiesleil in Ix'cs 
and bugs and natural history will 
enjoy this charming account of the wild 
bees of Panama — stinglcss bees, social 
wasps, solitary wasps, and so on — writ- 
ten by a biologist and ecologist and 
very favorably commented on by Pro- 
fessor William Morton Wheeler of 
Harvard, the ablest scientific authority 
on the social insects. 317 pages, illus- 
trated. — $2.90 postpaid. — 4, G, /. 

URBAN .SOCIETY 

By Noel P, Gist and L. A. Halbert 

A CIVILIZATION embracing a high- 
ly developed specialization of la- 
bor is necessarily focalized in urban 
communities serving extensive “hinter- 
lands” or market areas. Activities in the 
city itself assume characteristic pat- 
terns, depending on geographic condi- 


tions, population traits, and economic 
functions. The authors have adopted as 
their frame of reference this selective 
distribution of urban phenomena. They 
survey from that standpoint the func- 
tions and institutions of the modern city, 
together with its .social problems and 
pathologies. The comprehensiveness and 
thoroughness of their treatment make 
it indispensable to college students, 
community organizers, and others who 
would gain a deeper insight into urban 
society and the role it plays in modern 
civilization. 

This book is written in the style of 
a textbook and contains 699 text pagt*s. 

- $3.70 postpaid. —.1. G, I. 

A LIVING FROM THE LAND 

By William B, iJuryee, Secretary of 
Agriculture, State of New Jersey 

S ubsistence farmers having sprung 
u}) by thousands during the recent 
>ears, this exceedingly practical little 
book is most timely. Addressed directly 
to the city man who has turned to the 
farm, it gives detailed instructions on 
all phases of farming to the man who 
wishes to live in the country on a com- 
pletely or partially self-sustaining basis. 
It answers thousands of questions which 
the author has received in his official 
capacity, concerning the construction of 
country houses, the production of crops, 
garden foods, home fruits, bees, poultry, 
milk supply, and marketing. Its 189 
pages are well illustrated and a refer- 
ence list in the back pages gives the 
titles of numerous publications, both 
books and magazines, helpful to the 
prospective subsistence farmer. — $1.65 
postpaid -F. D, M. 

APPLIED X RAYS 

By George L, Clark, Prof, Chern., Vniv, 

III. 

T hose who are interested in X rays 
from any point of view, whether 
purely scientific or industrial, will find 
this the recognized “standard” treatise 
on the subject, the first edition having 
appeared six year.s ago and won that 
place. The new editiim is not a mere 
revision but is wholly rewritten, in 
order to bring it up with the recent 
great advances in X-ray knowledge. The 
461 pages of text deal with two general 
aspects of the subject: the general 
physics and application of X rays (170 
pages in all), and the X-ray analysis 
of the ultimate structures of materials 
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(29J pages). Of these the first covers 
the nature of X rays; their generation 
and properties; X-ray lul>e»; high- 
tension equipment; X-ray spectra; 
chemical analysis from X-ray spectra; 
absorption and scattering; radiogra- 
phy; and the physical, chemical, and 
biological effects of X rays. The sec- 
ond part deals with crystals and X-ray 
diffraction; the new crystal chemistry 
(a remarkable new science in itself); 
structure of alloys; crystal structure of 
carbon compounds; X rays in metal- 
lurgy; and so on. This is a practical 
l>ook for the industrial research worker 
and general student. While its complete 
understanding presupposes a knowledge 
of college physics, other readers will 
derive relatively much from its pages. 
It has 239 illustrations and measures 
6 by 9 inches. — $5.20 postpaid. — 
//. G. /. 

NATURE CHATS 

A Year Out-of-Doors 

By John Harvey Far hay 

VERYONE who has the least desire 
to get closer to nature, to know 
intimately the plant and animal life of 
the (»ut-of -doors, will find a wealth of 
inuterial in this little book. Prepared 
in sections acconling to seasons, and 
the sections subdivided into a total of 
52 chapters, the sequence of material 
carries the reader around the calendar 
in an easy and entirely readable manner. 
'I’he author has eliminated “scientific*' 
terms and other matter which would 
interest only the professional naturali*-! 
and has produced a bot»k that has wide 
general appeal. The text is nicely illus- 
trated with many drawings. Ten chap- 
ters in the appendix give explicit in- 
structions on practical nature study: 
How to preserve plant and animal 
specimens, how to make an insect col- 
lection, nature projects for all year 
’round, bibliography, and a short list of 
supply houses where materials may he 
purchased. Altogether an excellent 
guide for all nature students. 5V^ hy 
8Vi inches, 255 pages, stiff covers. — 
$1.90 postpaid. — A, P. P. 

AMERICA SELF-CONTAINED 
By Samuel Crowther 

T hat America is virtually self-con- 
tained and therefore can and should 
stand alone, thereby remaining entirely 
free to control her own destinies, is the 
theme of this latest book by the widely 
known biographer of Henry Ford. The 
n*ccnl turning in our political destinies 
provides a ready means of making this 
change, all but existent anyway, in our 
economic destinies. The notion that 
foreign trade contains some magic to 
make us whole is fallacious. Our mar- 
ket is at home — we should ourselves 
tnake whatever we need and use it. Let 
us avoid entangling ourselves with other 


nations; we need no friends (and have 
none), and we fear no enemies. The 
plea all through this work, which is 
stuffed with economic fact and argu- 
ment, therefore harks back to George 
Washington’s well-known farewell ad- 
vice to the nation. — $2.15 postpaid. — 
A. G. /. 

SAILING CKAFT 

Edited by Edwin /. Srhoettle, with an 
introduction hy A. Edward Newton 

T his hand^^ome 7%-inch hy 11^- 
inch volume, of 786 pages, formerly 
sold for twelve dollars. This new edi- 
tion, at reduced price, is identical with 
the original volume, is printed on heavy 



coated paper and contains several hun- 
dred illustrations. 

Mr. Schoettle is one of the best in- 
formed men in the country on small 
boat sailing and racing; and his Sailing 
Craft is a compilation of articles by him 
and his friends, among whom are to be 
found most of the expeil boat designers 
and manipulators. There is a chapter on 
sailing canoes and a fine discussion of 
the many classes smaller than the 
Shamrock yet larger than a canoe. Gen- 
eral chapters cover classification, ocean 
racing, aerodynamics of yacht sails, 
cruising, regatta committee work, and 
so on. In each arc discussed all sorts of 
craft from a bilge-b<mrd scow, a Biloxi 
schooiH‘r, a Chesapeake bugeye, to a 
Now York 30. This most complete vol- 
ume mav now be had at $4.50 postpaid. 
-F. D, M, 

PHYSICAL OPTICS 

By Prof, R, W. Wood 

W OOD’S “Physical Optics” has been 
a standby for many years but it 
gradually became out of date, the pre- 
vious edition having been published in 
1911. Its author, who is Professor of 
Experimental Physics at Johns Hopkins 
University, has now very largely re- 
written it, bringing it up to date — a 
monumental task, its length being 831 
pages. W<»rkers in optics will rejoice 
to know that this famous book is once 
more aviiilable. Amateur telescope mak- 
ers who have been making a general 
study of optics should own it, either as 
a study or reference work. The scope 
is best indicated by the chapter heads; 
Nature and Rectilinear Propagation 
of Light; Reflection of Light from 


Surfaces; Refraction; Absorption and 
Dispersion; Origin of Spectra; Inter- 
ference; Diffraction; Interference Spec- 
troscopes ; Polarization ; Double Refrac- 
tion; Meteorological Optics; Theory of 
Reflection and Refraction; Scattering; 
Raman Effect; Theory of Dispersion 
and .Selective Reflection; Optical Prop- 
erties of Metals; Rotary Polarization; 
Resonance Radiation and Fluorescence 
of Atoms; Resonance and Fluorescence 
Spectra of Molecules; Fluorescence 
and Phosphorescence of Solids and 
Liquids; Magneto-Optics; Electro-Op- 
tics; Thermal Radiation; Relative Mo- 
tion of Ether and Matter, The language 
is clear and lucid. The text is partly 
mathematical (calculus). This book is 
not recommended for beginners. It is 
the “last word,” howeve r, when looking 
up obscure corners oi optics, also for 
gaining a better than superficial back- 
ground. 6 by 9 by IVi inches. 462 il- 
lustrations. — $7.75 postpaid. — A, G, /. 

MYSTERY, MAGIC, AND MEDICINE 
By Howard W, Haggard^ M,D, 

T his pockct-si/.cd book, written by 
the author of “Devils, Drugs and 
Doctors” (a best .seller), who is As.so- 
c*iaie Professor of Applied Physiology 
at Yale University, contains in 191 
pages a .survey of the rise of medicine 
from superstition to .sciemee — from 
ancient times to our own age' — and is 
a compact, informative, authoritative 
history of medicine which ha.s the espe- 
cial merit of b«*ing really readable. A 
true romance is what the history of the 
rise of medicine has been, and the 
reader of this book will live it through 
vividly with the author. The volume is 
nicely produced- nice type, paper, 
covers, and illustrations. — $1.10 post- 
paid. -A, G, /. 

FORD .MODELS V-8, B, AND A CARS 

By Victor W. Page 

T his practical treatise describes the 
principles of operation of all the 
parts of the latest model Ford cars, and 
gives complete instructions for driving, 
repairing, and servicing them. This book 
is heartily recommended to all owners 
and drivers of Fords, as well as those, 
who have occasion to work on them in 
any capacity. The treatment of the V-8 
and the A models is remarkably com- 
plete, but the model B is given scant 
attention. Numerous drawings and pho- 
tographs illustrate the text and aid in 
elucidating obscure points. — $2.65 post- 
paid. — A, P, P, 
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Early Steps in 
Human Progress 

By Harou) J. Peake 
M.A., F.S.A. 

Some of the chapter headings will 
give an idea of the scope of this 
book: Early Tools; Discovery of 
Fire; Beginnings of Art; How 
Animals Were Tamed; Evolution 
of the House; Earliest Textiles; 
First Working of Metals; How 
Grain Was First Grown. Its author, 
a well-known English anthropolo- 
gist, presents authoritative opinions 
on man’s cultural beginnings in a 
form which makes good reading 
rather than hard study. An in- 
formative book in an all-around 
way. 244 pages, 74 illustrations. 
— 15.20 postpaid. 

A Thousand 
Marriages 

A MEDICAL STUDY OF 
SEX ADJUSTMENTS 

By R. L. Dickinson, M. D. and 
Lura Beam, M. D. 

This book must not be confused 
with any of the general elementary 
treatises on sex life which arc now 
available to all. As its title indi- 
cates, it IS wholly devoted to an 
advanced ’^ludy of one particular 
phase of the whole subject. It con- 
sists of lengthy citations of a thou- 
sand specific case histories as re- 
corded throughout a long career by 
a noted gynecologist who in his pro- 
fessional capacity came to know the 
innermost facts in his clients’ lives, 
and who states them very plainly 
indeed, though with names omitted, 
of course.- $3.20 postpaid domestic. 

Testing 

Precious Metals 

C. M. Hoke 

An exhaustive pamphlet on rapid, 
practical methods of testing alloys 
and solutions for precious metal 
content: The old method for gold 
and silver, platinum and its alloys; 
How to detect palladium and gold 
in platinum alloys, dental alloys, or 
solution; How to detect palladium 
and nickel in white gold, platinum, 
and 80 on; Methods of testing that 
do not require acids— the flame. 
The significance of the karat stamp. 
A most useful and practical man- 
ual. — 65c postpaid. 
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^I^HE striking aerial view of a large lumber mill is used through the courtesy of 
The Shevlin-Hixon Company of Bend, Oregon. This organization, with com- 
mendable foresight, has long realized that lumbering cannot go on indefinitely 
without replacement. Acting on this thought, they have conducted extensive field 
experiments in selective cutting and reforestation, to the end that they may have 
a constantly replaced source of supply. 
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ACROSS THE EDITOR’S DESK 


F rom tlio carlie^^l dajs of naval ac- 
tivities, moderni/atinn of battleships 
has been a familiar process in the pro- 
gress of nations. Today, modernization 
has assumed aspects not dictated solely 
by considerations of cost, as in the 
past, but primarily by the prohibition 
against new construction contained in 
the jirovisions «)f the Washington Con- 
ference of l‘>21-1922. That this pro- 
vision has been particularly hard on 
the United States, because of the al 
nio'i.t obsolete ships with which it left 
us, can not be denied. The situation 
has been met, at least in part, however, 
by modernization of old ships. Capt 
W. D. Puleston, U.S.N., u writer whose 
w<iik is familiar to our readers, ha*' 
prepared an article, scheduled for next 
month, on the procedure followed in 
bringing up-to-date the U.S.S. Missis- 
sippi. The modernization of a battle- 
ship invidves so many considerations, 
and calls into play so many of the sci- 
ences that the article mentioned will 
interest every reader. 

• 

“nPHE \M)rld at your hngeitips" is no 
A figment of the imagination when the 
phrase is applied to modern short-wave 
radio. 'Pile antipodes is at the greatest 
distance from which radio messages can 
be received, ami thus is placed the only 
practical limit on the range of a well 
designed short-wave receiver. Here is 
a new held for entertainment; an op- 
poitiinily to recapture those old thrills 
«d DX of the early days of broadcast- 
ing. An article in an early issue will 
tell of the results to be expected with 
short-wave receivers, and something 
about the sets themselves 

• 

T IIK average angler thinks that he 
is applying seientihc; methods to his 
sport when he tries to put himself in 
the place of his cpiarry and assumes 
that fish see, hear', and smell as does 
a human being. As a matter of fact, this 
assumption, and the consequent course 
followed, may be the very reason why 
the angler has to rely on “fish stories” 
when telling of his success. We quote 


the following from an article, to be 
published very soon, by J. E. Nielsen, 
H.Sc.: “Due to a difference between air 
and water the sensory organs of fisher- 
men and fish have developed along dif- 
ferent lines. Fish do not see nor hear 
nor smell ... as we do.” Mr. Nielsen 
goes on to make an excellent case for 
putting scientific angles in angling. 

• 

N itrogen, the inert gas that con- 
stitutes about three quarters of our 
atmosphere, is an absolute necessity to 


NEXT MONTH 

HJ. H. Landman, Ph.D., J.D., 
J.S.D., will write on the aspects 
of racial betterment by human 
sterilization. 

IfCapt. W. D. Puleston, U.S.N., 
contributes an important article 
on the modernization of the 
battleship At hshsi ppi. 

COMING 

HHon. Henry A. Wallace, Sec- 
retary of Agriculture, on the 
social implications of scientific 
research. 

fi Scientific angles of angling, by 
J. E. Nielsen, B.Sc. 

ULogan Clendening, M.D., not- 
ed author of accurate and in- 
teresting medical articles for the 
layman. 

TlVictor W. Eisenstein, with a 
provocative article entitled **The 
Oddest Thing About Jews.” 


civilization in both peace and war. In 
usable form it becomes the basis of fer- 
tilizers that make possible yearly crops 
from land that otherwise would be com- 
pletely exhausted in a few years; it 
also is indispensable in the manufac- 
ture of war munitions. Thirty years ago 
63 percent of the world’s nitrogen sup- 
ply came from Chile. In 1933, less than 
10 percent came from that source. Just 


what has been the process by which 
Chile lost her bold on this world mar- 
ket? The story of the determining fac- 
tors in the case is told in an article to 
be published soon, in which the author 
takes up the economics of the situation, 
and points out certain facts that must 
be taken into consideration when look- 
ing to the future of nitrogen in world 
affairs. 

• 

HAT is human sterilization? Are 
castration and human steriliza- 
tion alike? What effects has sterilization 
upon the individual, particularly on the 
sexual life? What people should be ster- 
ilized? What countries now practice 
compulsory sterilization? What are their 
experiences with this type of legisla- 
tion? These and many other questions 
come to mind as one cogitates about 
eugenic sterilization as a social thera- 
peutic agency.” Thus writes J. H. Land- 
man, Ph.I)., in an article on sterilization 
to he published next month. A survey of 
sterilization and its possibilities is high- 
ly desirable at this time, due to wide- 
spread agitation for its use in many 
quarters, and Dr. Landman has attacked 
the subject in a calm and unprejudiced 
manner. 

• 

N OW that much of the furor of the 
Army-airmail fiasco has calmed 
down, it is possible to view the entire 
subject from a sane perspective. To get 
just this angle, Reginald M. Cleveland, 
whose aviation articles are familiar to 
Scientific American readers, has been 
asked to gather data and render as com- 
plete a report as possible in time for our 
June issue. Watch for this article; we 
guarantee that it will be worth reading. 

• 

A nd next month, as always, the Sci- 
. entihe American Digest. Ten pages 
or more of short, accurate, articles on 
all branches of applied science, pro- 
fusely illustrated. 
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Plioto by Burhrarh 


P. W. BRIDGMAN 


R ecently the Comstock Prize of 2500 
dollars was presented by the National 
Academy of Sciences to Dr, P. W. Bridg- 
man, Professor of Mathematics and Philos- 
ophy at Harvard University, because of his 
brilliant achievements in advancing our 
knowledge of the behavior of matter. The 
National Academy says of his work: 

‘*Bridgman is both an experimenter and 
a theorist. Working indefatigably in a field 
of great experimental difl&culty, he has 
derived an enormous array of fundamental 
facts, while new insights and physical con- 
cepts have come from the keen analysis 
of his theoretical studies. Most of Bridg- 
man’s work falls into three categories: the 
first, so peculiarly his own, the behavior of 
materials under high pressure; second, the 
properties of single crystals at normal 
pressures; and, third, the application of 


thermodynamics to electrical phenomena.” 

It was Professor Bridgman who devised 
and used apparatus for applying pressures 
up to 600,()00 pounds per square inch, the 
highest pressures ever attained artificially. 
This research was described in his book 
“The Physics of High Pressure.” Regard* 
ing his philosophical work the National 
Academy of Sciences continues: “In addi- 
tion to his many contributions to the form 
and substance of his own special branch, 
Bridgman has served the broad field of 
science in a most significant way. It has 
been an unusual and gratifying experience 
to read, from his pen, scientific philosophy 
that is both philosophical and scientific. 
Such contributions could perhaps be made 
only by that rare person who is at the 
same time a gifted experimenter, an able 
theorist, and a sensible man.” 
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THE AGE-OLD SURVIVAL 
OF THE FITTEST 


A PKAYING mantis {Par ale nodvr a sinensis) 
hangs from an Afriran marigold, calmly 
lunching on a bultcrfl), while the photographer, 
>Mlh an ordinary view camera, lakes its picture. The 
forelegs of the mantis, with which it is holding its 
meal, might more properly be called arms, since 
they are usually used for holding, rather than for 
locomotion. This particular mantis, introduced into 
this country from China some 30 years ago, is 
now becoming quite plentiful in the Middle Atlantic 
and southern New England states. They arc valu- 
able for controlling insect pests. 



Taking blood from the finger for the blood tests for paternity— -two drops are enough 


i^osE Baby? 


r>(‘U‘riiiiiiiii^ l*ar<>iilu^(‘ hy UhitMi (Groups 


By LAIIRENCK H. SNYDER 

Profesilor of /oology, Ohio Slate UmveiHity, Columhua, Ohio 
Author of “Blood Grouping in Relation to CItniial and Legal Mtdieine” 


I N Soulli Dukota, a man claims that 
he is the father of one of a pair of 
twins, but not of the tither. In Illi- 
nois, a mother contends that she has 
been {riven the wronir baby to briiijr 
home from the hospital. In Connecticut, 
a man denies bemo; the father of an 
illegitimate child when accused by the 
mother. These and similar cases offer 
opportunities fur using the blood gioup 
tests. 

The past few years have seen the dis- 
covery of many new and interesting 
facts about human inheritance. Among 
the many characters which aie tians- 
mitted from parents to children bv 
heredity, none is more fascinating than 
the blood groups, represented by those 
c iirious substances called agglutinogens 
found in the red blood cells. With the 
microscope and the proper test serums, 
the scientist can now determine to what 
blood group any person belongs. From 
a knowledge of the blood groups many 
({uestions concerning individuality and 
paternity can be answered. To under- 
bland the nature of these tests it is 


neccssai) to go back to ihr beginning 
of the |)icsrnl century. 

In 1%U Dr. Kail Landsteiner, work- 
ing in a medical laboratory in Vienna, 
di'-covired that when he tnixi’d the red 
lilood cells of one person with the 
seium, or clear pait of the ‘Idood, of 
another person, a surprising reaction 
sometimes occuried. This reaction was 
the clumping, or gatheiing, of the reil 
blood cells into little bunches. The 
clumping reaction is technically known 
as agglutination. This reaction did not 
happen in every combination of scrum 
and cells, but only when the ctdls of 
ceitain people were mixed with the 
serum of certain other people. 

T HK agglutination, oi clumping, is 
due to a substance in the red cells 
being acted upon by an antibody in the 
serum. The substance in the cells is 
called an agglutinogen. It soon became 
apparent that there were two such sub- 
stances in human red cells, acting very 
much alike. For convenience, the two 
substances were named A and B. 


It was found bv Lanilsteiner and 
others who look u[) the investigations 
that a person whosi* blood was ex- 
amined might have one of these sub- 
staneis in his blood, or he might have 
the other, or he might have neither of 
lliein, or he might have both. There 
weie thus four kinds of people in le- 
spect to these substanees. A person hav- 
ing suhsianee A in his red blood cells 
is said to belong to group A; a person 
having substance B belongs to group 
B; a person having both substances 
belongs to gioup AB, and a person hav- 
ing neithei of ihinn belongs to group O. 

Originally the four gioups were 
designated by numbers, 1, II, HI, and 
IV, hut it so happeiKHl that two dif- 
feieiit seieiilists, one in America and 
one in Kuiojie, each proposed a niim- 
heiing system, and giou})s 1 and IV’^ 
were just opposite in the two systems. 
To do away with the resulting confusion, 
the letti'i s\sU-Hi w'as adopted, and the 
groups aie now called 0, A, B, and AB. 

The first jiraetical application of the 
knowledge of blood groups was in 
blood transfusions. It can he seen at 
once that if a man loses blood in an 
accident, and needs to have blood given 
him, that it would not do to have the 
blood celK clump up into bunches as 
fust as they were given. For one thing, 
they could not go through the fine 
capillaries which connect the veins and 
arteries. Theiefore, before every trans- 
fusion a lest is made to make sure that 
the blood given will not have its cells 
agghitiiiatiui hv the serum of the pa- 
tient. 

Shortl) aftiT the impoi lance of blood 
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{^nmps jn transfusion was recoj«;ni/rd, 
Students of lummn inheritance l>egun 
to pay serious attention to the pos- 
sibility that the groups might be in- 
herited. The blood gioiips of families 
were studied in laboratories all over the 
world, with the result that a large body 
of knowledgt* was accumulated on the 
behavior of these blood substances in 
parents and children. This behavior 



was found to be very definite, and to 
fdiey fixed hereditary laws. It was found, 
for example, that substance A never 
appeared in the blood of a cliild unless 
it was also present in the blood of at 
least one of the parents. Likewise sub- 
stance U never appeared in a child's 
blood unless it was present in the blood 
of the father or mother, or both. These 
two laws form the basis for the use of 
the blood groups in legal cases. 

Other laws arc also known in the in- 
heritance of the blood groups. For 
exaniph*, if one parent is group AB, 
that parent must give either A or B 
to each child. Therefore a parent of 
group AB could not have a child of 
group 0. Likewise if a child is of group 
AB, he always receives the substance 
A fiom one parent and B from the 
other, so that a child of group AB 
could not have a parent of group O. 
'Phese laws are known as a result of 
tin* study of many thousands of families, 
and they carry added weight because 
they represont a type of heredity well 
known to students of inheritance. 

T he various combinations of blood 
groups which can occur in parents, 
and the kinds of children they produce, 
are shown in Table I. It may be seen 
from the table that the blood groups 
of the children are not always like those 
of the parents, nor are brothers and 
sisters always of the same group. 

From Table I it may easily be seen 
that babies who were mixed in a hospi- 
tal might in many instances be untangled 
by means of the blood groups. For ex- 
ample, in a recent case two mothers 
went home from the hospital at the 
same time, each with a new baby. Upon 



bathing her baby, mother number 1 
found the name of mother number 2 
on a tag on the baby's body. A court 
case resulted, and after various attempts 
to settle the question had failed, the 
blood tests were made. The parents of 
family number 1 were both of group 
O, and the baby they took home with 
them was group A. In family number 
2, the father was group O and the 
mother was group AB, and the baby 
they took home with them was group 
0. A glance at Table I will show that 
neither family could have produced the 
child they took home, while each could 
have produced the other. Clearly, then, 
the babies had been given to the wrong 
mothers, and the court ordered the 
babies exchanged. 

I T may easily be seen that in some in- 
stances both babies might be of 
the same group, or both families might 
he of the correct combination to pro- 
duce either child. In such cases, the 
blood tests would not prove anything. 
It has been computed, however, that 
these blood tests can solve about one 
third of the cases of mixed babies. 

Another legal use to which the blood 
groups may be put is the question of 
disputed paternity. The laws of inheri- 
tance stated above may be placed in 
the fornf of another table, as shown in 
Table II. The fact that an agglutinogen 
never appears in the blood of a child 
unless it was present in the blood of at 
least one of the parents may be used 
us follows. Suppose a child has sub- 
stance A in his blood, and the mother 


Table III 

M-N Reactions in Parents and 
Children 


Parents 

Oroupg to which 
Children may 
hvlunK 

Oroupg which 
ran not orrur 

In Children 

MxM 

M 

N, MN 

NxN 

N 

M. MN 

MxN 

MN 

M,N 

MxMN 

M, MN 

N 

NxMN 

N, MN 

M 

MNxMN 

M, N,MN 



does nut have this substance. Then we 
know that the child's father must have 
substance A in his blood. Therefore a 
man who does not have substance A in 
his blood could not be the father of 
the child. In this way a man of group 
0 or group B would be cleared in the 
charge of the paternity of this child. 
A man of group A, or of group AB, 
having substance A in his blood, might 
be the father of the child, but could 
never be proved to be the father, as 
there are many men in the world of 
group A or group AB. Thus a man may 
be exonerated by the blood tests, but 
he could never be incriminated. 

In a recent case under my observa- 
tion, a man was accused of being the 
father of an illegitimate child. He de- 
nied this, and had a blond test made. 
The mother was group A and the child 
was group B. The child thus had sub- 
stance B in the blood cells, and the 
mother did not. The substance B must 
therefore have been inherited from the 
child's father. The man in question was 
of group A, like the mother, and there- 
fore could not have been the father of 
the child. 

I N another instance which I recall, the 
mother and child were both group 
0, and the accused man was group A. 
Thus he could have been the father of 
the child, but so could any other man 
of group A, or any man of group B. 
or any man of group 0. In this case 
the accused man could not be proved 
innocent, but neither could he be held 
guilty by these tests. To repeat, a man 
may in certain instances be proved not 
to be the father of a given child, in 
certain instances it may be said that 
he could be the father, but it can never 
be proved by the blood tests that any 
man is the father of a certain child. 
Recently two new substances, similar 


Table IV 

Medico-legal Applications of the 
M-N Reactions 



Oroup to 
which Father 
must belong 

Child 

Mother 

M 

M 

Mor MN 

M 

MN 

M or MN 

N 

N 

NorMN 

N 

MN 

NorMN 

MN 

M 

N or MN 

MN 

N 

M or MN 


in many ways to substances A and B. 
have been discovered in human blood. 
These new substances have been named 
M and N. They, too, have been studied 
in families, and laws have been found 
for their inheritance. It is found that 
some persons have substance M in theii 
blood, others have substance N, and 
still others have both substances. Nc 
one ever lacks both substances. These 
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B, M 
B, MN 
B, N 
AB, M 
AB, MN 
AB, N 



Examining the blood through the microscope after the test serums 
have been added. The four typical appearances are shown below 


substances occur quite in- 
dependently of the longer- 
known agglutinogens A 
and B, so that 12 combina- 
tions are possible. Thus 
every person belongs to 
one of the following 
groups: 

0. M 
O, MN 
0, N 
A. M 
A. MN 
A, N 

As in the case of the 
substances A and B, we 
find that substance M nev- 
er occurs in a child’s 
blood unless it is prcst'nt 
in the blood of at least 
one of the parents. The 
same is true of substance 
N. Tables III and IV show 
the possibilities of legal 
applications in the case of 
these agglutinogens. 

By using the new tests 
for M and N, as well us the tests fi>r A 
and B, an even larger number of disput- 
ed paternity cases or mixed baby cases 
may be settled. The use of all the tests 
will exonerate a man who is falsely ac- 
cused of paternity in about a third of 
the cases, and will untangle mixed 
babies in about two thirds of all cases. 

The substances M and N do not have 
to be taken into consideration in trans- 
fusions, since no one has any natural 
antibodies against them in his serum 
'I'herefore the diagnostic serums foi 
these substances are prepared by in- 
jecting M blood or N blood into rab- 
bits. In the case of the substances A 
and B, some people have the anti- 
bodies against them occurring natural- 
ly in their serum. A person always has 
the antibody against the siihstanci* 
which is lacking in his blood. Thus a 
person who has B in the cells has no 
antibodies against B, but does have the 
antibodies against A. 

T he test to determine which of the 
substances A, B, M, or N a person 
has in his blood is made by mixing 
some of the person’s cells under the 
microscope with various serums each 
of which is known to have a particular 
antibody. If any serum produces agglu- 
tination (clumping), the cells must 
contain the substance which the par- 
ticular antibody agglutinates. 

Thus, if we were to examine a person 
for his blood group, we would first take 
a few drops of his blood from the finger 
or the lobe of the ear. In the case of a 
very small child the blood is usually 
taken from the heel. The drops of blood 
are collected in a tube containing 
isotonic saline solution. This makes a 
pinkish suspension of the red blood 
cells. Then, to make the lest for the 


presence of substance A or B, a drop of 
the cell-suspension is placed on each 
end of a small glass slide. To the left- 
hand drop is added a drop of serum 
containing the antibody against sub- 
stance B. This serum would be pre- 
viously prepared from persons of group 
A, who have the antibody against B 
naturally in their serum. To the light- 



Diagrammatic appearance of the 
A-B blood groups under the micro- 
scope. On each slide the unknown 
cells are mixed with group A serum 
on the left, and group B serum on 
the right. Slide 1, group O; slide 2, 
group A; slide 3, group B; 4, AB 


hand drop of cell-suspen- 
sion is added a drop of 
serum containing the anti- 
body against substance A. 
This serum would be pre- 
viously prepared fnmi per- 
sons of group B. 

The drop of cell-sus- 
pcnsion and the drop of 
serum are thoroughly 
mixed at each end of the 
slide, and then the mix- 
ture is examined through 
the microscope. The re- 
sults are shown in the 
drawing. If, for example, 
the cells are agglutinated 
by the antibody against A, 
they must, of course, con- 
tain substance A. 

The test for the pres- 
i*nce of M or N is similar, 
but somewhat more in- 
volved, as the reaction is 
slower and must be speed- 
ed up to he of any value. 
The mixture of cells and 
SCI urns in this case, therefore, is whirled 
for five minutes in a centrifuge at 1800 
revolutions per minute and then shaken 
thoroughly in a shaking machine. The 
mixture is then examined under the 
microscope, and again it can be de- 
termined which substance is present in 
the blood cells. If the cells are agglu- 
tinated by the serum containing the 
antibody against M, for instance, the 
cells must contain suhslance M. 

Tlie serums contaiiiing antibodies 
against M and N aie not taken directly 
from human blood as are the A and B 
serums. Instead, they must be made by 
means of a long series of injections of 
Imman blood containing M or N into 
rabbits. In this way the blood of the 
rabbits pioduces antibodies against M 
and N, and from this immunized rabbit 
blood the seiums are prepared. 

T urning rmw to the possibility of 
twins having two fathers, we are 
again involved in a problem of bio- 
logical inheritance. First of all we 
may say that the occurrence of such an 
event is perfectly possible, hut would 
he almost impossible to prove in human 
beings. In animals, many sucli cases 
are known. 

It occasionally happens that after a 
female anitnul is mat* d and conceives, 
she may mate a second time, perhaps 
with a different male, at which time 
another conception takes place. The 
two embryos develop together and are 
usually born together, although one of 
them may not be at full term. Thus 
mares which were bred first to a stallion 
and then to a jack, or vice versa, have 
been known to produce twins, one a 
horse colt and the other a mule colt. 
Similar instances are recorded in sheep, 
where a ewe, having been bred to two 
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Left: Placing the tubes of blood in the centri- 
fuge where they are rapidly whirled in order 
to accelerate the reaction for the M-N tests 


Below: The apparatus, a simple shaking table 
actuated by a crank and electric motor, for 
thoroughly shaking the blood for the paternity 
tests. The portion of the apparatus on top is 
a reciprocating rack containing the test tubes 






, I 'I 
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Injecting blood into a rabbit, to produce the 
test serum for the M-N tests. The blood of the 
rabbit produces antibodies against M and N, 
and from this immunized rabbit the serums 
are prepared. The test first described does not 
require any animals. The M-N test always does 



ram'5 of different lin'eds, pioduced twin 
lambs, one of wbidi eleailv was of one 
bleed, the otlier bavinj^ every evidence 
of blood of the other breed. Female rab- 
bits have been bred to l\>o mules in 
rapid siiiTessioii, the two males beinj* 
so chosen as to transmit different cohii 
(jualities to tlie offspring. When the 
baby rabbits were boin, young liom 
both males were found in the litters. 

Thus It would appear to be biological- 
ly po-.sible for human twins to have 
different fatlu*rs. The jiroof of such an 
occurrence, liowcvci, would involve long 
and careful genetic tests, and it prob 
ablv could never be com liisively pioved 
in the last anal) sis. Such evidence as 
we might obtain would be ct>llecled in 
the following manner: Fiist of all it 
would have to be proved that the twins 
weie fraternal and not identical, since 
identical twins could not possibly have 
different fathers 

T here are two kinds of twins among 
human beings: fraternal twins, 
which may consist of two bovs, or two 
girls, or a boy ami a girl, and idtmtical 
twins, in which the two members of 
the pair are always of the same sex. 
Fraternal twins result fiorri the sepa- 
rate fertilizations of two eggs by two 
sperms, and so the twins aie just or- 
dinary brothers or sisters who happened 
to lie developed and lioin at the same 
lime. They are no more alike than 
brothers and sisters born at different 


times. It IS such twins, of course, who 
might conceivably have different fathers 
Since a different speim fertilizes each 
egg in these cases, the sperms might 
be from diffeient men. Fraternal twins 
o<(uir once in every V.'i or 80 births. 

Identic al twins, on the other hand, 
aie those who developed from a single 
egg fertilized by a single sperm. Usual- 
ly, of couise, a fertilized egg develops 
into a single individual. In about one 
« ase out of 300, however, the single 
fertili/eil egg staits to develop, then 
for some reason not thoroughly umh*r- 
stood, divides, and continues its develop- 
ment as two individuals, who are identi- 
cal not only as to sex, but in all their 
hereditary characters. Since only one 
sperm is responsible for both twins in 
these cases, it is obvious that they could 
not have two fathers. 

In the case of twins said to have two 
fathers, then, we must first prove that 
the twins are fiaternal. To do this is m>t 
so simple as it sounds. It requires a 
series of genetic tests, including not 
only the blood groups, but the study 
of the finger pi nils, tdMe ileficiencies, 
/.(>., anlhropomoiphie measurements, 
iris Color, and so on. These tests might 
prove that the twins weie different in 
some of the ir hereditary factors, and 
therefore fraternal and not identical. 

When and if the twins should be 
proved to be fraternal, the next step in 
the investigation would be to make 
blood tc'sts of the whole family, includ- 


ing the twins, the mother, and the hus- 
band. Of course both the A-B tests and 
the M-N tests would be made. If the 
blood groups showed that one twin 
could be the child of the husband, while 
the other could not, the evidence would 
suggest the possibility of two fathers. 

However, neither twin might be the 
child of the father; that is, they might 
both he the children of the other man. 
To lest this, a blood analysis should he 
made of llie supposed father of the 
other twin. If the blood tests showed 
that one twin could belong to the hus- 
band but not to the second man, while 
the other twin could belong to the sec- 
ond man but not to the husband, then 
the evidence would favor the theory of 
two fathers for the twins. 

However, even this would not prove 
the case, as it would be perfectly pos- 
sible for both twins to belong to still a 
third man who may not even have been 
mentioned in the ease. 

E.SEARCH w(uk on blood le‘'ts surli 
as these is going on in many labora 
toiies in ail pails of the woild. More 
and more laws of inheritance are being 
discovered, and the number ol cases 
which can be settled by such laws m in- 
creasing. Recent woik makes it piob- 
able that a sub-group of group A mav 
shortly become added to the medico- 
legal tests. 

W hen the blood gioups are examined 
in various races of mankind, it is found 
tbut while the inlieritance is the same 
in all cases, different races have differ- 
ing proportions of the A-B groups. The 
M-N groups have not as \et been 
studied in many raees. 'Plie variation 
in proportions is ipiite sinking, and a 
cldssilieation of laees on this basis not 
only conforms very well to the standard 
racial divisions, but even all<»ws the 
analysis of the ndalionsbips of eertain 
otherwise ohseuic pimples. 

Ameriran Indians appear to he en- 
tirely of grouj) 0, except where the 
other groups have been introduced by 
white admixture. Euiopeans and Ameri- 
cans are largely of groups O and A. 
with small proportions of groups B and 
AB. Asiatics, on the other band, have 
more of group B llian of A. The negro 
races have approximately equal pro- 
portions of groups A and B, with a large 
proportion (about hall ) of group O, and 
very btlle AH. FVoni these farts cci- 
lain laws of serologic race classifica- 
tion have been derived, which are of 
use to the anthropologist. 

Work on the taste-producing qualities 
of certain synthetic chemicals is iin- 
coveiing a set of hereditary taste de- 
fieiencics in people, so that the ability 
to taste or not to taste certain com- 
pounds may soon be added to the 
paternity tests. No more fascinating 
field for research exists than timt of the 
inheritance of human characteristics. 




OUR POINT OF VIEW 


R. A. F. 

W ITH threatrning war clouds gath- 
ering over Europe and ugly rumors 
appearing in the press of the world, it 
came as no surprise when England re- 
cently announced that in 1934 she would 
spend 89,000,000 dollais in building up 
her air force. British statesmen hastened 
In explain that this air construction — 
a part of a general building program 
for array and navy paiity — would not, 
they hoped, “prove to be u starting gun 
in a race for air armaments.” England 
apparently is looking solely to national 
security in the only way that she knows 
how — by securing and maintaining de- 
fensive forces eapable of coping with 
any emergency. 

We sympathize with Great Britain in 
her desires; we, too, hold the belief 
that parity of armament is the safest 
insurance against war. But we must 
disagree when her governineiu ofTieials 
hold up the United .Stales military 
air forces as an object lesson in devel- 
opment. The rec(»nt Army airmail fiasco 
has shown a deplorable lack of eflicienl 
etpiipment in the Army Air Service. 
IVue, our commercial lines have been 
developed to a commendable degree, hut 
these are not military forces any more 
than Army planes and pilots constitute 
a mail-carrying system. 

If any country needs adequate aerial 
armament on parity with other nations, 
it is the United States; a start has been 
made and it is to be hoped that satis- 
factory arrangements can be made in 
the near future to assure such eejuahty. 
If complete co-operation can be ob- 
tained between government officials, 
commercial airlines, plane and engine 
manufacturers, and our military de- 
partments, without the intervention of 
petty politics and unscrupulous business 
tactics, the United States need never 
worry about adequate aerial defence 
forces. 

Sex and Sanity 

S KX in the human species is the only 
subject in the whole realm of sci- 
ence concerning which science has 
shown the least timidity, and the only 
corner of human knowledge in which 
the human race has hesitated to pool its 
individual knowledge. In a sense and in 
large measure each of us has gone about 
all his life as a sort of separate “com- 
partment withholding or largely with- 
holding from his fellow “compartments” 


most of his own immediate experience, 
ll is tiiie, some of us do now and then 
let slip a few of mir sex thoiigiils — 
more or less jmliciously drcssvd up for 
the occasion by our censor (more so 
than less) but the picture or pattern of 
human thought and conduct thus gained 
must be quite different from the true 
fact — inadccpiate and in places blank. 
As a result of this poor liaison between 
minds many persons naively assume 
that others are like tliemselves, while 
others — very many of these, it would 
app(‘ar have gone about imagining 
that certain kinks in their own makeup 
were peculiar to themselves, and have 
always maintained a discreet but wor- 
ried silence ronceinmg them. 

It has been the aim of psytxhologists, 
particularly within r<*eent yeais to 
open up and explore all of these hidden 
recesses — to p«»ol the contents of llie 
seah'd eomparlmenis, as it were, so that 
each could at least partake of knowl- 
edge of the rest. In this way humanity 
would gain a better idea of what aver- 
age human sex thought and conduct is. 
One by-product, no doubt, would he a 
much more charilahle attitude toward 
others, foi if we are all more or loss 
peculiar does not the peculiar be'corne 
the noim again'' A second hv-product 
would he less of the kind of worrying 
which, rather than the actual thing 
woriicd about, has put so many into 
insane asylums. 

Even at best, however, such an open- 
ing up is difficult business, and in fact 
it doubtless never will occur directly 
betw*H*n persons. A simpler way is 
through the medium of the written word 
—scientific books on the sex life of the 
human being, books which record the 
actual life expedience of enough persons 
l<i provide a norm. Such a series of 
hooks is being made available one by 
f»ne at intervals of a year or two by 
the National Committee on Maternal 
Health, a committee composed of noted 
physicians and psychiatrists. Conceived 
on a high scientific plane, the advanced 
research of this committee has raised 
the whole subject of sex out of the 
realm of the sensational or emotional, 
with which if* has so often been asso- 
ciated, and placed it on the plane of 
rational, scientific undertaking. 

As H., G. Wells points out, when light 
and air have been let in on the various 
aspects of sex, the present human pre- 
occupation with that corner of our be- 
ing doubtless will be relegated to a 
position of much more secondary im- 


poiLume than at piehcnl. Its mystery 
will have departed. Perhaps unsatisfied 
cuiiosiiy has hvvn the mainstay of 
prurient e. 

Free Ports 

F oil some veais there has hern con- 
siderable agitation for the establish- 
ment in this country of “free port” 
Z(»nes for foreign traile. 'I'he Port of 
New York Authority, in recently affirm- 
ing its support for legislation establish- 
ing such Zones says that it sees no pana- 
cea for foreign Hade or shipping in 
such zones but believes Congress should 
judinit experimentation “with this type 
of trade stimulator.” 

The free port, one of which has been 
urged for Staten Island, down the hay 
fiom Manhattan, is a sort of vestibule 
to a port of entry, a section surrounded 
by a customs barritT but not subject to 
customs. In-traiisit or trans-shipment 
trade may land in these sections, be 
unladen, repacked, stored, manipulated, 
pioccssed, and resin pped to foreign 
eoiinlries with no red tape and a mini- 
mum of expense. Such /ones would 
stimulate the use of American ports by 
trade moving between two foreign coun- 
tries, and would, therefore, furnish em- 
ploynicnt to additional thousands of 
port workers. To show why this is so, 
the Authority sa\s that “in Great 
Britain the so-called trans-shipment 
trade makes up from 15 to 20 percent 
of the total foreign trade of the coun- 
try. The free port of Hamburg, Ger- 
many, is reported to have handled in 
one year 22,000,000 tons of freight, 
utilizing 11 miles of piers, 2000 cranes, 
and 6000 workimm ” 

There are many ports in the western 
hemisphere that have better steamship 
service via the United Stales than they 
have directly. Ibis is because we are 
strategically located to handle products 
between Europe and the Orient, and 
between Canada and the countries south 
of us. Even under the difficult and ex- 
pensive “in bond” trans-shipment plan, 
the Department of Commerce reported 
for 1930 approx’mately half a billion 
dollars worth of goods imported into the 
United Stales and trans-shipped, or 
stored, smelted, or combined with do- 
mestic products for foreign consump- 
tion. 

It seems to us, therefore, that the 
plan of establishing a number of free 
ports in this country would be good 
business; it would attract trade. 
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Southern Pine for 

< H. HER I \ 


iiifu'erit forr‘'t‘» of V‘llow lioarl pinr, 
ifirre has «ipri]ni5 up, Hespilo ihr rarr- 
h'ssnesis of the owners in proteelinj! 
ai^ainst ground fires, a forest of young 
pines (longleaf, slash, loblolly, old 
held and Virginia pines). Latterly, in- 
tensive fire control in several southern 
states has added enormously hy natural 
reforestation to the potential pulpwood 
supply of this southern region. 

All the real economies of the situa- 
tion, free from any political or financial 
bias, point to the southern states as 
the section for a permanent newsprint 
industry to supply adequately the en- 
tire neeijs of the United States and 
provide for a large export business. 
Cheap wood, lower-priced labor under 
the NKA and nearness to sulfur, 
salt, limestone, alumina and clay make 
the purchase of necessary supplies less 
expensive; and hydro-eh‘c’tric power, 
cheap coal and caigocs of fuel oil along 
the coast assure reasonable expense for 
powTr and steam. 

F RKKDOxM from ice and snow makes 
logging possible throughout the 
>ear, and therefore removes the heavy 
interest charges of the great investments 
in wood made necessary by conditions 
in colder climes. 

Abundant water, from the clarified 
livers or from the “ready-to-wear" 
artesian wells, insures ample quantities 
of the most necessary reagent in a 
paper null. 

Proximity to the Atlantic Ocean and 
the Gulf of Mexico insuies easy access 
to the large consuming maikets of the 
East, and ample rail facilities make pos- 
sible close touch with the Middle West 
markets, each of these and, in addition, 
the home market now being supplied by 
imported newsprint. 

The one point in doubt, or. rather, 
completely disbelieved, was the suit- 
ability of the wood of the most common 
tn*e of this southern section, the pine, 
for newsprint manufacture. 

A pndiminary experiment showed a 
very low resin content in pine free from 
heartwood, which begins to form in 
these trees only after they reach about 
twenty-five years of age. Next, a small- 
scale digestion of this wood by the 
standard sulfite process showed that 
it was readily pulped, giving a very 
light-cidored product which was easily 
bleached. Another rough preliminary 


F all our natural resources — 
and they represent fabulous 
wealth! — our forests are one of 
the greatest. The tremendous de- 
mands for newsprint — among 
other things — has, however, 
pushed the newsprint pulpwood 
*Tront” almost entirely across 
our northern border. Thus Dr. 
Herty’s successful researches, cul- 
minating as they have in the 
discovery of a process to utilize 
a hitherto overlooked resource 
in young southern pines, have 
enormous economic value. 

It is logical to envision, upon 
reading Dr. Herty’s excellent in- 
terpretation of this important 
work, the gradual development 
of a great southern industry 
combining reforestation, *Vrop- 
ping** of young pines, and the 
manufacture of huge tonnages 
of newsprint paper.— T/ieF</i/or. 


I j^CONOMKlS soiiuM lines goes awry 
'j for example, in the iiewspnni 
indiKstr). 

A few years ago hiindicds of millions 
of dollars of American capital emi- 
grated from the United Stales to Canada 
where it was used for building great 
newsprint mills. From one point of view 
lhal was nalinal, and, of course, arti- 
ficial sliiniilation of one soit oi another 
acceleiated the rale ol this emigration 
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It was natural because the indusfrN 
was following that type of wood 
(spruce) which was admirably adapted 
to the purpose and which was given 
preference over all olhers in news- 
print manufaelure. Therefore the tide 
changed, and, whereas the United 
Slates mills had formerly manufactured 
two-thirds of our newsprint eonsiimp- 
lion and imports were limited to one- 
third, these figures are now reversed. 

In pursuing such a policy, financial 
iiileiests followed the beaten path, 
oblivious to the fact that where logs 
uie cut and conditions for n*production 
aie unfavorable costs must increase, 
and, eventually, the industry hc'come 
exliiut. On the othei hand, a peima- 
nent industry undc*r continucMi low costs 
must he sought in a region where repro- 
duction of logs keeps pace with con- 
sumption, and wheue raw material can 
he woiked up into a finished product 
iindci favorable conditions and with 
acressjbihty to consuming eentc*rs. 

The conditions of such an ideal loca- 
tion point clc*arly to the .Snilh Atlantic 
and Gulf slates, which have within their 
borders more than a hundred million 
acres of cut-over lands, and more than 
twenty-five million acrc»s of abandoned 
faini lands. 

On much of this cut-over land, left 
fioin the lumbering of the former mag- 



Pulpwood logs from 10-year-old loblolly pine grown in Georgia. These logs, 
from natural reforestation, show what can be expected from proper thinning 
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The immense pine forests of the south are penetrated by paved and hard surface 
highways, thus assuring low-cost yet high-speed transportation for pulpwood 


«’X|M*ninent indicated that this wood 
readily adapted itself to the manufac- 
ture of ground wood. 

Tliese results were vitally interesting 
to only those with a most enthusiastic 
bias in favor of national self-contained- 
ness, and particularly in the develop- 
ment of a section of the country long 
left in neglect, whose people wring with 
great difficulty a bare subsistence from 
nature’s resources. 

It was necessary to provide a semi- 
commercial laboratory where results 
could be obtained on an adequate scale 
to be convincing as to cornmeicial 
feasibility. This was made possible b\ 
four factors: Tlie contributions amount- 
ing to about $60,000 from The Chemical 
Foundation, Inc, of New York City: 
an appropriation for two years of 
$20,000 each by the Stale of Georgia: 
contributions through The Industrial 
("ommittee of Savannah of a suitabb* 
building, power, fuel oil for steam, 
water, wood, etc.; and by the co-opera- 
tion of equipment manufacturers, who 
gave large discounts on equipment be- 
cause of the strictly research character 
of the undertaking. 

O N laniiarv I, 10H2. the staff asseni 
bled and entered the building 
filled only with the soft, delicious mid 
winter air of Savannah. By the middle 
of May the equipment was completely 
installed and experimental work begun 
The first results obtained w^ere neces- 
sarily crude and unsatisfactory ; but b> 
constant study of the defects and con- 
stant application of the simple funda' 
mental principles of research steady 
progress was shown as the weeks went 

It was immediately evident that noth- 
ing was to be feared from the stand- 
point of color, in spite of the name 
“yellow” pine brought down from the 
old days of heartwood lumber. These 
all-sapwood pulps showed themselves 
brighter and lighter in color than the 
corresponding pulps from spruce. This 
was attested by numerous comparisons 
with spruce samples furnished by north- 
ern paper mills. 

It next became important to deter- 
mine what differences, if any, existed 
among the pulps from the five com- 
mercial varieties of pine grown in 
Georgia. Sulfite and groundwood 
pulps were made from each of these. 
Fil>er8 from each were studied care- 
fully under the microscope and mea- 
surements made. Paper runs were 


made of the usual cornmeicial mix 1 iir»‘s 
of sulfite and groundwood from each 
No differences eould be detected: and 
in later work in the laboratory these 
species have been mixed indiscriminate- 
ly. (This IS of particular importance 
in woods operation because no selec- 
tive logging IS reipiired.) Preliminary 
bleaching tests showed that these pulps 
bleached easily with a low chlorine con- 
sumption. 

The most staitling development, how- 
ever, was the fact that a large lot of 
wood cut for the experimental work 
began to show m .July, 10.12, marked 
evidence of blue stain, or sap stain, 
a fungus growth. Many weeks were 
spent in trving to overcome this blemish 
on the young wood which produced a 
darkened pulp. Dipping ailded expense 
even if thoroughly successful. Finally 
it was found that logs left with the 
bark on them showed no signs of stain 
until after a lapse of about three wc(»ks. 
It was therefore decided to pulp and 
grind the wood less than three weeks 
after it was cut. 

Apprehension as to the incomplete 
pulping and the prevalence of pilch 
proved to be perfectly groundless, the 
groundwood pulping beautifully and 
showing no sign of pilch in any of the 
equipment. 

Varying conditions of the cooking 
operations and trials of vaiious buns 
on the pulpwheel resulted in constant- 
ly improved sheets of newsprint, the 
fibers felling excellently on the wire of 
the Fourdrinicr. 

In the Spring of 1%3 a truckload of 
logs was delivered to the laboratory 
by Mr. James Fowler of Soperton, Ga. 
These logs were thinnings from his land 
on which slash pine seedlings had been 
set out. They were all seven years old. 
From them an excellent grade of news- 


print was made which proved to lx- 
lighter in weight hut stionger than 
regular newsprint when tested in com- 
parison with paper furnished hy on(‘ 
of the leading metropolitan dailies. On 
this paper was piiiiled the first edition 
of a newspaper {The Soperton News) 
on material made entiiely from young 
Georgia pine hy the standard methods 
characteristic of the newsprint industry. 

Next caim* the lest as to the surfac- 
ing of the paper and its piinling quality. 
The very first run of a roll of news- 
print made from G<*orgia pine on the 
pi esses of I lie Savannah Evening Press 
immediately following its regular edi- 
tion showed u beautiful printing with 
little show-through and an exei'lleiil 
repiodiKtion of cuts and illustration- 
of all sorts. 

T he most interesting experiment wa*- 
that carried out on small young pine 
trees which had been worke<l for naval 
stores for thiee years and abandoned 
by that industry. After sawing off these 
logs jiit,t above the scarified poilion of 
the trunk, high-grade newsprint was 
made from the unscarified part. This 
addvS an enormous quantity of raw 
material standing icudv and waiting for 
the pulp and pa[)er manufacturer, for 
it is estimated that not less than thirty 
million cords of such wood are now 
standing in the South -the great bulk 
of which is concentrated in southeast 
Georgia and northern Florida. 

The one lemaining criticism against 
the excellent newsprint produced dur- 
ing the Summer of 1933 was that it had 
not yet been demonstrated that the same 
quality of papci made on our 1al)ora- 
lory machine at the rate of one hun- 
dred feel per minute could be produced 
on a fast eommi'rcial machine. 

It was a justifiable criticism and bad 
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to he met. After a lonj; sf'arch and 
many disappointments arrangements 
were finally completed with the Beaver 
Wood Fibre Company, Limited, at 
Thorold, Ontario, Canada, a subsidiary 
of the Certain-teed ProduetsS Corpora- 
tion, which has a branch plant at 
Savannah, (»eorgia. Under the arrange- 
ment twenty-five tons of air-dry pulp 
manufactured in the laboratory, con- 
sisting of one-fourth sulfite pulp and 
three-fourths ground wood, were shipped 
to Thorold and run over a commercial 



The experimental corn-pine planta- 
tion of Mr. Renfroe, in Georgia 


paper machine at the rale of seven hun- 
dred fifty feet per minute. The pulps, 
mixed with two percent size and one 
percent clay, ran for eight and a half 
hours over this machine without a single 
break. 

The resultant paper was shipped to 
Georgia and distributed among the nine 
Georgia dailies which had contributed 
the funds for freight on the pulp and 
the returned paper. On November 20, 
1933, the Albany Herald, Athens Ban- 
ner-Herald, Atlanta Constitution, At- 
lanta Georgian, Atlanta Journal, Bruns- 
wick News, Macon Telegraph, Savannah 
Morning News, and the IT aycross Jour- 
nal-Herald appeared simultaneously on 
paper made altogether from young 
Georgia pines; and the testimony of 
the publishers as gathered and made 
public by the Associated Press on the 
following day showed a uniformly sat- 
isfactory behavior of the paper in the 
press rooms. 

The paper had a marked velvety feel, 
required less ink for printing and was 
more pliable than the average com- 
mercial newsprint. In connection with 
this last point, we have now made in 
this laboratory the paper for the Soper- 


ton News, which was stiffer than aver- 
age newsprint; the paper on which was 
printed the Savannah Evening Press 
test run, which was practically normal ; 
and the paper at Thorold, which was 
more pliable. Experiments are now in 
progress to determine just how to con- 
trol conditions so that any quality of 
newsprint desired may be produced. 
FVeliminary indications justify the be- 
lief that this point will be readily 
worked out. 

As a result of the data accumulated 
during the year from all experimental 
work, there was published in the special 
issues of the nine Georgia dailies the 
laboratory’s estimate of cost of manu- 
facture of newsprint in the South in 
a mill of 150 tons daily capacity, or 
45,000 tons annual production, as fol- 
lows: 


CoNvtHsjoN Costs pkh Ton: 


Alum 

$0.10 

(’<dor 

0.06 

Wrapper 

0.30 

Sulfur 

0.60 

l.imestonc 

0.10 

Clay 

0.04 

Wood (1.15 cords rough) 

4.60 


$5.80 

Labor, inc administration 

5.08 

Pulpstonc^ 

0.20 

Fells 

0.60 

Wires 

0.25 

Belting 

0.10 

Lubricdiits 

0.08 

Steam 

1.50 

Electric Power 

4.00 

Finishing 

0.50 

Liability Insurance 

0.15 

Teaming 

0 15 

Misc. Materials 

0 15 

Repair Materials 

0.50 


13.26 

Total Conversion Cost 

$19.06 

Capital CHAm.ts (based upon a 

total investment of $4,027.500 ) ; 

Interest at 

$5.37 

.Sinking Fund at 2*7^ 

1.79 

Depreciation at 5% 

4.48 

Taxc.s and In^urance 

0.25 

Selling Expense 

0.75 


12.64 

Total Cost per Ton 

$31.70 

The last Georgia state 

legislature 


voted unanimously to continue for two 
years the appropriation of 20,000 dol- 
lars per year for maintenance and 
operation of the laboratory. Unfortu- 
nately this item in Uie appropriation bill 
was vetoed by the governor after the 
adjournment of the legislature. Almost 
faced with the necessity of closing the 
doors of the laboratory in the midst of 
the most important stages of the ex- 
perimental work. The Chemical Founda- 
tion, Inc., appreciating the bearing of 


the work on national sclf-containedness 
and the vast economic interests at stake, 
came to the rescue with an offer to The 
Industrial Committee of Savannah to 
provide adequate funds for an enlarged 
experimental program for two years, 
and, if necessary, for a third year, pro- 
vided The Committee could lease the 
equipment from the State of Georgia 
for that period. 

This lease was negotiated at one dol- 
lar per year; and at the present time 
the work is under full way. 

HILE this work is going on in the 
laboratory, reforestation in young 
pine is going forward at a tremendous 
pace in Georgia. A large number of 
Civilian Conservation Corps camps are 
making a new picture of Georgia. Many 
miles of fire-strips are being cleared, and 
lookout towers erected which communi- 
cate by recently constructed telephone 
lines. This work and the demonstration 
of the value of pine fiber for newsprint 
by this laboratory, together with the 
work of the state forest service, has al- 
ready brought more than five million 
acres of abandoned cut-over lands under 
intensive fire control; and on these pro- 
tected areas where seed trees have been 
left natural reforestation is taking place 
on an enormous scale. Thus billions 
upon billions of young pines are spring- 
ing up under stimulating conditions. 

Meanwhile, a young (Tcorgia pioneer, 
Marion Renfroe, of Brooks County, is 
probably making history in pointing the 
way to a rational utilization of the 
twenty-five million acres of abandoned 
farm land in Georgia. Believing that 
pines planted in cultivated ground 
would grow more rapidly than had fire- 
viously been recorded, and, in his finan- 
cial straits, hoping to lake care of all ex- 
pense in connection with these pines 
through reaping a food crop, he con- 
ceived the idea of planting pine and corn 
in alternating rows on his farm. For 
three years he has carried on this work 
with marked success. The corn has paid 
for the seedlings and their planting, and 
yielded an additional revenue. It is con- 
fidently expected that newsprint from 
his pines can be made when they are 
five years old. 

One cannot help but be an optimist 
in the midst of such happenings, and, 
while present interests may oppose for 
the time being the providing of capital 
for a southern newsprint industry, no 
one can doubt that eventually the mean.s 
will be found for the development of a 
great white paper industry in the South. 

The world will be supplied with a 
continuous output of cheap pulp and 
paper; the South will reap a rich har- 
vest from a great source of wealth 
which through ignorance on the part 
of all parties concerned has been com- 
pletely overlooked ; and economics will 
no longer be awry. 



The Newer Photography 

• Later Year Trends in the Development of Cameras and 
Films Have Revived Interest in Photography as a Se- 
rious Hobby. In Coming Months This Page Will be 
Devoted to the Peculiar Problems Thus Brought to 
the Fore, Authoritative Discussion of Which is not 
Available Elsewhere 


W ITHIN the memory of some of us 
who are as yet not so old, pho- 
tography enjoyed a great wave of 
popularity as a hobby for serious- 
minded people. In those old days cam- 
era enthusiasts were not content simply 
to snap-shot their way about the coun- 
try and let someone else do the devel- 
oping and printing. The genuine lover 
of this quite new art had his own dark 
room, often in the cellar, in which, under 
the rays of a ruby light, he spent many 
hours enthralled with his hobby ob- 
livious alike to the calls of his family 
or the wailing of baby. The sheer joy 
of mixing his own developer, preparing 
his pan of rinsing water, and then of 
painstakingly watching his picture 
’’grow” beneath his hands, first on the 
film or plate as a negative and then on 
paper as an artistic finished print, was 
sufficient to make of him a devotee. 

T hen, for a period of decades, the 
hobby of photography found favor 
among fewer and still fewer people, 
although the number of pictures taken 
increased steadily, as well as the num- 
ber of picture-takers. Perhaps the 
steadily increasing “speed of living” 
had much to do with this growing lack 
of interest in a hobby requiring pa- 
tience, but the fact remains that camera 
enthusiasts largely ceased the study of 
photography and confined their activi- 
ties to the taking of snaps. The vast 
improvement in commercial processes 
for developing and printing pictures 
must also be held accountable, for the 
convenience and rapidity of “store pho- 
to finishing” cannot be discounted. 

In the last few years, however, there 
has been observed a widespread renas- 
cence of the photographic hobby. The 
ruby light, in den or cellar or perhaps 
in the otherwise unused and darkened 
kitchen of a modern apartment, again 
has become the shrine before which 


literally thousands worship. What’s 
more, the green light is making its ap- 
pearance, saying “Go” to amateur 
photographers interested in using pan- 
chromatic film. 

F or this revival of serious interest, 
the camera and film industry may 
justifiably compliment itself. Research 
has done the trick — research and in- 
genuity in developing new camera films 
and lenses. For several years the trend 
has been toward the miniature all-pur- 
pose camera and camera manufacturers 
have entered this new fiidd with a fine 
competitive spirit which has resulted in 
the availability for comparatively mod- 
est prices of cameras that take tiny pic- 
tures so perfect in detail as to make 
possible extreme enlargements. 

The small, original “vest pocket” Ko- 
dak, by Eastman, seems to have been 
the fore-runner of these small cameras. 
This has been popular for years. Ansco 
produced, a few years ago, a “Memo” 
camera which look a still smaller pic- 
ture; and E. Leit/ turned out the Ivcica 
which took a “spool” of tiny pictures 
and had the added advantage of having 
interchangeable lenses. Later the Leica 
added a combination finder-focusing 
“telescope.” Eastman's Pupille and Vol- 
lenda came along to take 16 pictures on 
an eight-exposure roll of “vest-pocket” 
film. The Pal-Ko, a larger camera, used 
roll film for convenience but boasted 
ground glass focusing and other inno- 
vations including the capacity for vary- 
ing at will the size of pictures from 
V.j to Va to full frame size, Follmer 
Craflex, of Rochester, New York and 
later Exakta, of German manufacture, 
gave, in roll-film types, practically all 
the conveniences to be found in any of 
the others. 

The improvement of film and of 
photographic printing papers has also 
had much to do with the awakening of 


interest in photography, finer grained 
film emulsions being necessary before 
tiny negatives may be greatly enlarged 
and still retain their detail. These have 
come as a result of intensive research. 
For general there was also placed 
on the market by Eastman, a faster and 
more efficient roll film under the trade 
mark Verichiome. This was followed 
sometime later by a similar film - Pleni- 
chrome — by Agfa-Ansco. Only a few 
months ago, Eastman produced a new 
roll-film that is panchromatic, the first 
time this principle has been available in 
rolls suitable for the smaller, amateur 
c ameras. These panchromatic rolls have 
the advantage of also being super-son- 
silive, like the film used in Hollywood 
for three years. The combination of 
faster lenses. Photoflash and l^hotoflood 
lamps, and super sensitive panchromatic 
film is perhaps most significant because 
It permits untutored snapshotters to 
take snapshots indoors; but that fact by 
no means excludes the use of this pov. 
sibilitv by advanced amateurs. 

D ue, therefore, to popular demand- 
climaxed by a talk we recently had 
with several camera enthusiasts at Gen- 
eral Electric in S henectady — Scientific 
Amkhican will set aside space in each 
future issue for this reborn hobby. De- 
tails of cameras; films; lenses; filters; 
picture composition, developing, print- 
ing, and enlarging; and the thousand 
and one other problems to be encoun- 
tered will l>e taken up. This subject will 
be treated primarily from the stand- 
point of interest and helpfulness to the 
advanced amateur photographer, but 
will also be sufficiently elementary to 
assist the serious beginner. 

In order that this series may be de- 
veloped to the greatest possible advan- 
tage, kindly tell us your problems and 
let us know what phases of photography 
you would like discussed in future. 
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Barnard s Black Nebulae 
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O N a clear summer evenini; — or after 
midnight at (he present season — 
as we look northeastward and up 
into the sky, we may exclaim, “Why, 
there are clouds about, after all. Look 
ut the dark strip across the Milky Way.'* 
Sure enouf^h, in the constellation Cvj;- 
nus a narrow hand lies athwart the 
luminous baekjiroiind. But this 
is no common cloud, it is there 
every night and all night; as 
Cygmis swings to the west and 
drops toward the hoiizon the 
dark region travels with it. 
Whatever it may be it is clearly 
not on earth. Moreover, a tele- 
scope. or even a good field glass, 
shows stais scattered here and 
there over the daiker area, so 
that its cause is to be sought far 
away in space beyond out near- 
er stellar neighbors. This daik 
spot in Cygnus is by no means 
unicpie, though it is perhaps the 
most conspicuous thing of the 
sort which is visible in northern 
latitudes. In Sagittarius and 
Ophiuchus there aie many such 
areas, some of them very daik 
but less conspicuous to the eye 
because they are on a fainter 
backgiound. Most notable of all 
is a smallish region in the South- 
ern Cross which stands out 
against a bright region of the 
Milky Wav so [iromiiieiitly that 
it has been known for centuries 
to manners, who call it the Coal 
Sai’k. 


demand belief in a tunnel of empty 
space piercing a great star cloud and 
pointed directly at the sun. Another, 
almost as black, had an irregular nar- 
row S-shaped outline, which is even 
harder to explain as due to an empty 
region. To a long list of evidence of 
this sort was added the still stronger 


I 


T was long supposed that these 
daik areas lepresented actual 
ga[)s in the star cloutls of the 
galaxy, through which we looked 
into the inky depths of empty 
space. The distinction of dis- 
covering their leal nature be- 
longs to the late Fiofessor 
Barnard, who advanced and con- 
clusively proved the thesis that they are 
produced by actual clouds of absorbing 
material far out in interstellar space, 
and of prodigious dimensions. The ex- 
istence of clouds with a length and 
breadth of many light-years is so start- 
ling an idea that good evidence was 
needed, and it was amply available. 
Some of the obscured regions are small, 
black, and •^harp-edged and, if inter- 
preted as real starless regions, would 



One of Professor Barnard’s photographs, showing 
various irregular patches of dark nebula in the con- 
stellation of Ophiuchus. Note the which Pro- 
fessor Russell mentions. This photograph was made 
at Mount Wilson, with a camera-telescope having a 
10-inch portrait lens of 50 inches focal length. 
The time of exposure was 3^2 hours. The area 
shown is about 15 by 18 degrees in overall extent 


that obscuration by opaque or partially 
translucent clouds is the true explana- 
tion. A reminiscence of this which has 
probably never been published may be 
of interest, especially to those to whom 
it recalls the personality of one of the 
most lovable of American men of sci- 
ence. Professor Barnard, at the annual 
meeting of the American Philo- 
sophical Society, was giving the 
first general public account of 
bis investigations, and illustrat- 
ing it by a long series of lantern 
slides of the superb quality 
which always characterized his 
photographic work. Most of 
them were positives, on which 
the regions of obscuration stood 
out dark on a background thick- 
ly powdered with stars. Sudden- 
ly one field appeared on the 
screen for which, owing to lack 
of lime, no positive was avail- 
able, and the negative was 
shown with dark star points on 
a white background. Professor 
Barnaul, used for u lifetime to 
interpret both positives and 
negatives and usually the latter, 
was in the full train of his dis- 
eourse and blissfully uncon- 
scious of the change. Pointing 
to a large unsullied area id 
white screen he went on, ‘This 
ronspieuoiis daik patch . . 
The writer, familiar enough 
with astronomical photography 
to recognize the situation, heard 
a gasp from a very distinguished 
biologist in the row in front, 
which subsided on the whispered 
wolds, “That’s a negative!” 


testimony of several regions where the 
obscured aiea — still void of faint and 
distant stars — brightened up into vis- 
ible nebulosity near certain bright 
stars, showing clearly that the cloud 
could reflect light as well as absorb it, 
and that the bright star was actually 
immersed in it, and lit up the surround- 
ing haze. 

Since Barnard’s convincing presenta- 
tion of the evidence no one has doubted 


O NCE the existence of ob- 
scuration was realized, it 
was found to be widespread. 
'J'lie great majority of the sharp 
details of the Milky Way arise 
from it. What is more, the divi- 
sion of the galaxy into two branches, 
which begins in Cygnus and extends 
southward past Sagittarius far below 
our horizon, as far as the Southern 
Cross, is itself recognized as due to a 
host of clouds — probably more or less 
irregularly scattered and behind an- 
other. The face of this cloud belt must 
he thousands of light-years long. Its 
widest portion lies right between us and 
the galactic center about which the ro- 
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tation of our system takes place. Could 
these clouds be brushed away, the south- 
ern Milky Way would look much wider 
and many times brighter — indeed the 
brilliant star clouds which adorn the 
southern sky in summer are probably 
only the edges of a far larger and per- 
haps brighter mass which is hidden 
from us. 

Beyond these remoter stars and on 
the outer fringes of the galaxy is the 
still vaster zone of obs(*uring mutter. 
It has been known for a century that 
the white nebulaij — spirals and spheroi- 
dal — apparently avoid low galactic lati- 
tudes. As soon as it was realized that 
these nebulae are themselves galaxies, 
though smaller than ours and far, far 
beyond its limits, it became clear that 
this avoidance must be not real hut 
apparent, and due to the pre^ence of 
obscuration upon a gigantic scale. 

Obscuring clouds are therefore one 
of the most noteworthy features of the 
physical universe. Indeed, when it 
comes to si/e they far exceed an\ thing 
else we know of except the galaxies 
themselves and, unlike the stai clouds, 
they appear to be continuous 

O F what aie these tremendously bulky 
bodies composed? Fiom the stait 
it is clear that like the clouds in our 
own atmosphere, they must consist of 
scattered fine particles — drops of liquid 
or grains of dust. No continuous me- 
dium, not even the thinnest gas, could 
extend over such enormous volumes 
without attaining an altogether pio- 
hibitive mass. 

A cloud of gas “indeed, even if flee 
fiom haze — would well-nigh blot out the 
stais behind it if it were thick enough, 
as the atmosphere at its very clearest 
weakens the light of the setting sun. 
Pannekoek, applying this liyjmlhesis to 
the well-known and extensive obsciiia- 
tion in Taurus, found that a mass of 
gas sufficient to produce the observed 
obscuration would have a billion times 
the mass of the sun! All the neighbor- 
ing stars would long ago have fallen 
into it unless they were moving much 
more rapidly than they actually are. 

But a cloud of dust or a fog of fine 
drops is incomparably more opaque, 
pound for pound. (Compare the pufT 
of steam from an engine with all the 
miles of air above our heads.) Within 
certain limits a pound of stuff produces 
a thicker cloud the finer the particles 
are into which it is divided, their great- 
er number more than compensating for 
their smaller size. When, however, the 
particles become considerably smaller 
than the wavelength of the light, the 
light waves go by with less disturbance 
and their total stopping power dimin- 
ishes, even though there are more of 
them. At the .same time another impor- 
tant change occurs. Large particles 
which act merely by stopping light 


mechanically (so to .speak) produce the 
same effect on long and short waves. 
A cloud or fog of such particles is grav 
— it weakens light of all colors to the 
same exient, like a neutral glass. But 
fine particles have a better grip on the 
shorter waves, which are neaier their 
own size and scatter them more eflec- 
tively. A cloud of these, viewed by 
transmitted light, is yellow — for the 
blue and violet rays are most weakened 
in passing through it. (Viewed by re- 
flected light it would look blue, for 
most of the light which these fine par- 



The late Edward Emerson Barnard^ 
loved personality of the world of 
astronomy, who was born in Nash- 
ville, grew up in poverty, worked 
as photographer’s assistant when 
a boy and youth, saved and bought 
a small telescope, studied, made ob- 
servations that attracted the atten- 
tion of astronomers, won positions 
at Lick and Yerkes Observatories 

tides take out of the direct beam 
scattered laterally.) For intermediate 
si/is llie cloud would be yellowish gray, 
the proportion of the two influences 
depending on particle size. If, then, we 
have a jiartially transparent cloud, and 
can find out what efieet it has, lioth in 
weakening and in yellowing the light 
of the slais which shine through it, we 
may arrive at some estimate of the size 
of the panicles, and then of then total 
niimher. 

An inlmesting study of this sort has 
just lieen published by Sehalen of 
Upsala. From a series of carefully made 
and discussed plates of regions in 
Auriga, Cygnus, and Cepheus, includ- 
ing heavily obscured regions and ap- 
parently clear skies outside them, he 
finds that none of the clouds is opaque, 
but that the stars behind shine through 
with diminished brilliance. For the cloud 
in Auriga the absorption is 1.9 magni- 
tudes, so that only 17 percent of the 
light gets through. Careful studies of 
spectra show that in the near ultra- 
violet the transmission is only four fifths 
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as great. The cloud in Cvgniis lets 
through .some 25 percent of the light 
of stars behind it, that in Cepheus about 
40 percent, and both of ihche turn the 
light yellowish in approximate propoi- 
tion to the whole depletion. 

T he theoretical effect of a cloud com- 
posed of uniform pai tides depends 
not merely on their si/e hut on their 
material. Data for the calculations 
(which are intricate) are best availuhh* 
for metallic particles. On the assump- 
tion that they are composed of iron, 
like liny meteorites, Schalen finds that 
the observed i elation between the weak- 
ening and yellowing indicates a diameter 
of about IdO.OOO of a millimeter. Re- 
sults from the diflerent clouds are very 
similai. 

It is then possible to calculate how 
many particles lliere must be per square 
eentimetei in a column extending right 
through the cloud. If the depth of the 
cloud can be estimated, wc them gel the 
average distance between partic-les. 
Schaldi’s studies show that the effect 
of the Auriga cloud comes on gruciiialU 
as one passes to more distant stars, and 
he concliiclc's that the haze begins at a 
di*- lance of only 200 light-years from 
us and extends h>r 1000 light-years. 
Fiom these figure's he concludes that tlie 
individual partic'les, tiny as tliey are, 
aie about 10 mc^ters apart. 'Die results 
for the othcT c'louds aie similar 

On the snidll scale of oiclinary oh 
servatiem, suc h u region would ap[)eai 
to be a pc'i fee t vatuuin. A cubic* mile 
of It would c’ontain 70,000 particles 
whicli, fused into one mass, would be 
less than 1 '6000 of an inch in cliamelei, 
and that is all’ 

'riiough we could not detect such a 
rloiid m arby if w'e were immersed in 
It. its total mass may be considerable*. A 
c'libic light yc*ar of it would include stuff 
enough to make five planets like the 
earth. The Amiga cloud itself has prob- 
ably a volume of a couple of million 
cubic light-years, and the total quantity 
of matter recpiired to form it would he 
30 or 10 limes liie mass of the sun. 

The values eomputeci for ihe cloud, 
liowever, are niminia. Particles much 
larger or smaller than the comjmted 
size have much less light stopping power 
jier ton, and a mixture of these, while 
producing a yellowish gray cloud of the 
same general appearance, might lie 
miieli denser. 

It IS really very remarkable that so 
much of the matter in space is con- 
densed into luminous stars. Whelhei 
the obscuring chmds represent some- 
thing that never concentrated into stars, 
or that has once formed part of a star 
and b(*en ejec*ted in some way, we do 
not yet know. When we know more 
about them we may be al>le at least to 
'Princeton University Ohservo' 
fory, March 2, 1931. 





A Grace liner floats free after 
successfully sliding down the ways 


I N launching a ship, her ponderous 
mass must he m<ived downhill, and 
the work must be done so smoothly 
that no damaging stresses shall he set 
up in her structure. A liner, for ex- 
ample, representing at the time of 
launching a dead weight of several 
thousand tons, is equivalent to a suable 
skyscraper in weight; and sturdy as 
she will prove when water-borne, still 
she may be rather easily injured be- 
fore launching by a momentary lack of 
proper support of her keel or backbone. 
The strength of the entire complex fab- 
rication of steel is dependent upon the 
integrity of the fundamental keel. It 
is this fact that makes the moving of a 
big ship from the shore to the water a 
truly momentous and exacting task. 

Shipyards are naturally located close 
to the shore of some body of water. If 
the ground beneath the shipway is not 
firm, piles are driven into the ground 
to stabilize it so that there will be no 
subsidence as a building craft increases 
in bulk and weight. With this precau- 
tion taken, then the keel blocks can be 
assembled to form a foundation on 
which to construct a vessel. Keel blocks 
are heavy, rectangular timbers that are 
laid one above another at intervals of 
three or four feet and at right angles 
to the length of the ship to be built. 
The highest stack of keel blocks is in- 

*Ab»tracted from The Grece Log 


shore and beneath the point where the 
stem or bow of the vessel will rise, and 
tile blocks diminish regularly from that 
point to the water’s edge, where the 
stern frame will be erected. Between 
these extremes will be laid the con- 
necting keel plates, resting directly 
upon the keel blocks. The slope upon 
which the craft is thus built is designed 
to facilitate putting her overboard at the 
time of launching. 

Weeks before the date set for launch- 
ing, the launching ways are prepared. 
To a certain degree these ways must be 
constructed to suit the ship they serve 
even though much of the material can 
be used lime and again. 

The launching apparatus consists in 
the main of groundways, sliding ways, 
cradle, and poppets. The cradle and the 
upright timbers, called poppets, sur- 
mount the sliding ways and are so con- 
structed that they conform to the curves 
of the craft’s body and afford a cor- 
responding measure of intimate sup- 
port . The groundways— one on each side 
i)eiH*ath the 8hi|) — provide two broad 
tracks upon which the sliding ways 


can move. The groundways extend out 
into and under the water so that the 
vessel will be supported until she is 
entirely afloat. The dimensions of the 
sliding ways are determined by careful 
calculations, because if the pressure 
were too much localized it might squeeze 
out the lubricant —several thousand 
pounds of which are necessary — from 
between the groundways and the sliding 
ways and make it impossible to send 
the craft into the water, 

T he groundways are composed of 
long pieces of timber squared to 
about 16 inches, and which, when joined 
together, form a smooth bearing sur- 
face about four feet in width. The slope 
of the groundways corresponds with 
that of the keel blocks, and the ground- 
ways also slant slightly inward toward 
the keel of the ship. This gives the 
groundways the effect of a groove that 
serves to offset any tendency of the 
vessel to swerve sidewise. 

In addition to the foregoing provi- 
sions, the groundways have a slight 
arch — technically termed “crown” 



The hull of a vessel on the 
ways. The launching ap- 
paratus, as explained in the 
text, consists principally of 
groundways, sliding 
ways, cradle, and 
poppets. Certain de- 
tails are shown here 


Before a ship can leave 
land forever, a mecha- 
nism carefully tested in 
every detail, must func- 
tion flawlessly so 
that there will 
be no possibility 
of a slip of any 
kind in the ac- 
tual launching 
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It Is a Difficult K iigineering Job to 
I^aunch a Large Ship Successfully 

By R. SKERRKTT' 


their lenotli, to jirevenl the 
oioiintlways fritm sagging; ami arrtMing 
the movement of the ship wateiward 
and, peihaps, straining her; and sec- 
ond, to make the initial half of the run 
eomparalively slow and ihtm to hasten 
her tiavel during the remaimlei (»f the 
sliding period, winch is tlie most eriti- 
lal part of the operation. 

Tlie sliding wa)s are next assemhletl 
iifion tlie groundways and their low<*r 
(ouises are made up of single heavy 
timheis similar in dimensions to those 
of the groundways. Tliey are carefully 
and strongly hound together by lacings 
of chain and heavy lope. On lop of the 
hiwei course of each sliding wa) 1*^ laid 
another line of heavy timbers, and lie- 
tween tlie iippei and the lowiT c ouises 
aie inserted many hundieds of white- 
oak wedges, arranged legularly and 
spaced a few inches apart. 

^llKMOlINTlNG the upper course of 
ts-/ each sliding way are the tunl»eis 
constituting the cradle and the poppets, 
which fit snugly against the curving 
foim of the vesseFs bottom and bilges. 
Again lashings of chain and hcavv 
hdwseis hind these units together and 
link those on one side with the coi re- 
sponding parts on the other side of the 
launching strurtuie. The poppets and 
the ciadle, together with the launching 
ways, usually float free of a craft when 
she is water-borne. 

The general practice is to lauiirh 
ships stern first. The reason for this is 
that the fuller form of the hull aft t«*nds 
to make the vessel rise moie cpiickly 
from her initial jilunge than would he 
the case if she were sent into the water 
how first, her sharp how being a less 
huovant section. This procedure makes 


the* pivoting siiess less v\hen 
the burden of the ship's 
cvc‘ighl IS thiown upon the 
lorwaid poppets and cradle'. 

This is ihc most critical mo- 
ment ill a lauiudiing, if the j 
vessed has not sudicient sia j 
hility in ht‘r light condition. | 
and the poppets aie uimepial j 
to tlie lax plae'ed upon them, i 
the ship may tip over and. Poppets, 

possibly, sink. This has hap- ly float 

pene*d and has taken a heavv 
toll of life*. Theiefore*, the 
foiwaid popfH'ts and associated jiails 
are made espeeiallv -tiong. 

Now let us see how the ve*ss«*l to he* 
launclu*d is lifted fiom hej keel blocks 
and hci bin den tiarisferred to the 
launching e*epiipment. Here is wIictc the 
multitude of long and shaip oaken 
wedge*s come into plav. Assuming that 
the tune h.is come on the day of lauiuli- 
ing to effect this liansfer. then the 
wedging-up ojieialion is slarlcd at the 
lower or aftci end of the wa\s and eem- 
liniied progiessive'ly towaid ihe how 
'fhe w’celges are driven inwaid with bat- 
tering rams of liaidwood, each ram be- 
ing •■wiiiig by a gang of four men. Whim 
the la.-l of the wi'dges have bce*n driven 
to a given distance between the two 
course's of the sliding wa)s, then the 
great weight of the craft has he*cn lifted 
about an inch. This serves to take her 
weight fremi the kee*l hloe’ks that have 
sustained her for many months; the 
blocks are then kneicked emt from under 
her. befoie this transfer has been com- 
pleted, safe'ly ehains have linked the 
‘-liding wa>s with the groundways, and 
at certain points on each side of the 
ship are placed stumpy timbers, or 
“dog-shores,” with their lower ends lesi- 



, cradle, and launching ways usual- 
free when the craft is water-borne 


Stern first be- 
cause the fuller 
form of the hull 
aft tends to 
make the vessel 
rise more quickly 
than if launch- 
ed bow first 



ing on the eailh and iheir upper ends 
cunicd against the sliding wavs to ar- 
lest any movement. Also, hcfoic llu* 
wedging-up is stalled, the inshore or 
how end of the sliding wavs is anclioied 
to the gioundwavs h) the poweiful tug- 
ger of a hvdraulically operated plunger. 

Tin ‘se picruulions aic nccessaiy to 
picviml the ship fiom launching herself 
prematurely. 

W ITH the kei‘l hloi ks lemoved, with 
all supporting shori's <lown and out 
of the way, with the dog-shores disposed 
of, and eveiy workman out from under 
the ship, the safety chains arc cast 
loose. Then, if evei y thing has gone as 
planned, the massive tiigger at the how 
of the vessel is the only thing that le- 
sirains her movement wateiward. The 
hour for tlie launching has come, the 
ordei to trip the trigger is guen, and, 
just as the great ciall cpiivers an in- 
stant following her release, her sponsor 
smashes a rihhoii-hcdet ked bottle upon 
the ship's steel stem and repeals tlie 
formula: ‘T chiislen thee . . .” 

The craft gradually gathers momen- 
tum, and by the time she has gone 
half the length of the groundways she 
is moving at a pretty good clip. A few 
seconds later, her stern enters the water, 
dips, and a moment later bobs upward. 
By the time ibis movement is completed 
the stem also drops into the water and 
bows with an easy motion as if acknowl- 
edging the noisy salutes of the crowd 
and the fleet of tugs waiting to lake hold 
of her and to tow her to the outhtting 
wharf of the yard. 
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Industry— Research 


Bunitiess Managomt'nt Gels the Research Point of View 


By CHARLES F. KETTERING 

Vice President. General Motors Corporation 
General Director, General Motors Kesearch Laboratories 


*'|MME was, not so long ago, when 
industry grew by a slow process of 
evolution and by sporadic invention. 
What developments were made came 
as a result, not of organized study, 
but of the undirected efforts of indi* 
viduals or small groups. Conditions 
changed. Mr. Kettering tells the ex- 
tent of the change, how manufac- 
turers saw, as it were, the handwriting 
on the wall: the imperative need for 
intensive scientific study of the in- 
dustrial problems of development, 
production, and expansion. His an- 
alysis of the industrial research situ- 
ation provides an object lesson for 
dilatory manufacturers. It also may 
stand, to bankers and investors in 


general, as a guide to the manner in 
which they may judge the progres- 
siveness and foresightedness of the 
companies in which they would in- 
vest. 

To show how the scientific research 
of such companies as duPont, Gen- 
eral Electric, Wcstinghouse, Chrysler 
Motors, International Nickel, Gras- 
selli Chemical, and of similar ones 
has led to momentous advances 
would mean simply referring the 
reader to past issues of this journal. 
To show other advances still to come, 
we refer to future issues in which fea- 
ture articles on industrial research 
will be published. 

— -T/ie Editor. 


I AM often askt^fl, what is research? 
What (Joes It acoitniplish? W'hat 
place does it fill in modern busi- 
ness? Most everybody is inlert‘sied in 
research l>ecause they have an idea it is 
full of deep, dark mystery and the 
things they can't understand fas<*inate 
them. But man has been interested in 
the Delphic Oracle, witches, and medi- 
cine men until he understood their 
wttrkings. \ our interest in research 
should not come fiom this superstitious 
source. 

Let me give you a modem definition. 
Rest*arch is an organized method of try- 
ing to find out what you are going to do 
after V(»u can't do what you aie doing 
now. 'Fhat definition ajtplics to you as 
an individual, to industries or to govern- 
ments, That is the one biggest reason for 
research in General Molois. 

Industrial research may also be said 
to be a method of keeping the custoniei 
reasonably dissatisfied with what he has. 
That means constant improvement and 
change so that the customer will be 
stimulated to desire the new product 
enough t«) buy it to replace the one he 
has You can't sell anything to anvbodv 
if he is jierfectly satisfied with what he 
has. 

Research also always has the job of 
selling itself to industry and keeping 


Itself sold. All we have to offer are ideas 
and they are the hardest article in the 
world to sell or even give away- There 
is one thing we aie always sure of in 
research: When we first present an idea 
it is sure to be turned down. Selling an 
idea IS a time fiinetjon. From long ex- 
perience, I have learned that it takes at 
least bmr years to convince the “ex- 
perts” that your idea is useful. 

It is how people react toward an idea 
without thought that determines the suc- 
cess or failure of any proposition in the 
world today it is not the thoughtful re- 


action. Therefore, you have to pit^scnt it 
again and again until you get an un- 
thoughtful favorable reaction. If I pro- 
pose a new idea before any committee 
in the world, it will say, “It’s no good.” 
All right, that is behind me then So I 
present it again after analyzing why it 
was said to be no good. Again it is 
thrown into the waste basket. Again I go 
around after the meeting and pull it out. 

So I just keep presenting it and pre- 
senting it and finally somebody will sav, 
‘‘Where have I seen that before? Theie 
is something to that.” But it usually 
takes four or five years before a new idea 
is accepted and used. That is alMiut the 
speed with which people in general ac- 
cept new things. 

I F you are a businessman and sudden- 
ly decide to adopt research into your 
organization, and go ahead and set up a 
committee of experts to handle the mat- 
ter, then I can tell you the surest way to 
kill new ideas that are sprouting around 
your offices is to submit them to that 
committee. The best way to gel that 
great, grand, epoch-making idea of 
yours reduced to simplest, lowest, most 
commonplace f(»rm of mediocrity is to 
get that committee to pass on it. Every 
single memlier will be able to see and 
will not hesitate to point out all the dis- 
advantages that could possibly be found 
for your idea. 

New things are too often shelved or 
abandoned because of objections exist- 



In the difficult task of locating and measuring the loudness of noises in auto- 
mobiles, General Motors research engineers use radio and acoustic standards 
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By using a high*quality vacuum tube amplifier, research engineers record the 
noise produced by a pair of gears, and design others for quieter operation 


ing only in the mind of »ome man who 
can block the adoption of it. He has set 
up a purely arbitrary and absolutely 
false set of conditions which would 
never occur and which no device could 
satisfy. If the new thing and the old are 
weighed in the same balance using the 
same scale of weights and the new is 
found better, it should be adopted. 

When I was first working on the self- 
starter we almost lost out because one 
man objected to moving the choke con- 
trol from the front of the car where it 
liad always been to the steering column 
where it could be used from the seat. 



Charles F. Kettering 


They told me that if put in the new 
position it would point out a deficiency 
in the starter and lead to sales resistance 
from the prospective purchaser. Be- 
cause one man had an absurd idea on 
the choke, they were ready to throw out 
the whole self-starter even though there 
were no objections to the starter itself 
which worked just as we said it would. 
We finally convinced this man it would 
be all right to change the choke and 
got our starter installed. 

That illustrates what I mean by false 
limitations and conditions. Go ahead 
and work out the principles first and 
then find ways of surmounting the minor 
details and limitations that come up. 
You will usually find that many of your 
first fears will have taken care of them- 
selves. 

1 know of a man who cost his com- 
pany a million dollars because he ob- 
structed a proposed change that had to 
be made the next year anyway. Every 
company has men like that with little 
forward looking imagination but plenty 
of destructive negative imagination. It 
would be better to pay these men to get 
out — to keep them on the pay roll but 
to stop their checks if they ever came 
within two miles of the plant. It would 


be cheaper in the long run and the men 
remaining could accomplish things. If 
this man were getting 10,000 dollars a 
year, you could pay his salary for one 
hundred years on the 1,0()0.()()0 dollars 
he Cost in just on«‘ year and he certainly 
wouldn’t live that long. 

A new thing has enough difficulty 
competing with the old without 
imposing on it limitations which we 
would never think of imposing on tlic 
old one. If more time were spent on 
making a workable device and less on 
finding out why we shouldn’t use it, we 
v>ould have more new things appearing 
on the market. 

We had all sorts of unexpected prob- 
lems handed to us when we got n*ally 
stalled in applying the battery starting. 
Ignition and lighting system. The first 
carbon filament lamps took some lime to 
h<.dl up the filament, especially in cold 
weather. This produced a heavy drain 
on the battery and caused the fuses 
to burn out when it was irnjiossible to 
obtain new ones. This was annoying 
and inconvenient and made it necessary 
that spare fuses be always in the tool 
box. We suggested a small circuit break- 
er to replace the fuses. Then it would 
only be necessary to throw in the break- 
er when it was thrown out by an over- 
load on the circuit. After we hud made 
up a workable device and given demon- 
strations, one man was still against it. 
He had used his imagination to picture 
an improbable situation in wbich the 
motorist was driving at high speed at 
night on a winding road in a moun- 
tainous district. What would happen if, 
just as he was making a sharp turn 
with a two thousand foot precipice over 
the edge of an unfenced road, the cir- 
cuit breaker should be thrown out? 
But he didn’t worry about what would 
happen if the fuse burned out. Many 
of the limiting conditions we set up are 
no more foolish than this man’s. 


The fellow who opens up their minds 
and overrules their objections quicker 
than anyone else is the sheriff. There 
is nothing like the sheriff to make a 
man think and we have had more open- 
mindedness in the world since 1929 than 
in any peri(>d before in modern times. 
This is true not only in business, but in 
government and personal relations as 
well. That is one leason I have be<‘n 
optimistic about the future. When we 
open up the doors and let new ideas in, 
things are bound to come out right in 
the long run. When industries, govern- 
ment, transportation systems and others 
give lesearch a fair hearing and trial 
a new order, better than the old, is sure 
to be the result. And we are beginning 
to see the results of this open-minded- 
ness everywhere. In many lines of en- 
deavor every month more new things 
are given u chance to prove themselves 
better than the old, than were in the 
entire period of so-called “prosperity”, 
d'hat is a healthy condition. 

I THINK our difficulties of the past 
weie due, at least partially, to u 
wrong way of looking at things. Our 
bookkeeping methods were antiquated 
and based on conditions wbich were no 
longer true. It is now a research job, 
looking at things in a new light, to 
straighten them out. 

W'e should not think of our gooil 
facilities as assets unless they are useil 
— and I believe t!ie brains of our coun- 
try are our best facility. Much of our 
trouble during the past few years has 
been mistaking facilities for assets. We 
were fooling ourselves when we thought 
our big surplus of bank credit was an 
asset. It was an unused facility. What 
good arc all the natural resources of 
the country, the surplus of wheat, cot- 
ton, steel, and other products, unless 
they are made available for use. Part 
of our trouble has been in considering 
{Please turn to page 275) 



Another Job for the 

Codfish 

It Assisted in Building Up Our Commerce and Industry; 
It Can Help Stamp Out a Widespread Disease 

By BION R. EAST, D.D.S. 


I N Boston, there is an ancient and 
honored memorial — the Sacred Cod 
— which bears witness to the debt 
of gratitude America owes the codfish. 

This meritorious denizen of the deep 
saved the New Kngland pioneers by 
providing them with a much needed 
supply of food, and later gave them an 
article of export which played an im- 
portant part in building up our foreign 
commerce, our merchant marine and, 
indirectly, our manufacturing indus- 
tries. 

Today the codfish is being called 
upon to do another big job — to help in 
stamping out rickets, a disease that 
afflicts many if not most of our children 
to some degree. 

Rickets is apparently a disease of 
civilization. It does not seem to have 
been known (or, at all events, noticed) 
until men began to congregate in cities, 
to darken their skies with smoke, to 
use glass in their windows and, with 
mistaken solicitude, t<i confine their in- 
fants indoors during the first years of 
their lives. Undoubtedly, it has become 
more and more widespread since 
when it was first definitely referred to 
a specific disease by English physicians. 

Since then it has been and still is a 
health menace. Dr. A. F. Hess, an out- 
standing authority on the disease, states 
that "'rickets is the most common nutri- 
tional disease occurring among the chil- 
dren of the temperate zone. Fully three 
fourths of the infants in the great cities, 
such as New York, show rachitic signs 
of some degree.” Other investigators 
show that the proportion of children 
showing signs of mild rickets may be 
as high as SO percent in many parts 
of the country. 

R ickets is characterized by the im- 
proper development of the bony 
structures. Severe cases may develop 
bowed legs, pigeon breast, and other 
malfcsLniaUons. Such cases are, fortu- 
nately, rare today, as they are almost 
certain to receive proper medical atten- 
tion. The real trouble lies with the 
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The sacred cod of Massachusetts 


mild cases, not serious in themselves 
but often with serious consequences. 
Poor teeth subject to decay, malformed 
jaws, and pelves so small us to interfere 
with normal childbirth are among the 
ailments for which rickets is blamed. 

The c<mnection between rickets and 
civilization lies in this fact: It is now 
kn(»wn that if a child is exposed to 
direct sunlight day by day all the 
year around, it will not have rickets. 
Civilized man in various ways contrives 
to shut himself off from the effective 
rays of the sun. Rickets is a direct con- 
sequence of this violation of Nature’s 
intentions. 

That sunlight was a cure for rickets 
was suspected as early as 1890 when 
it was noticed that, though infants in 
the tropics may be the victims of every 
possible error of care and feeding and 
the mortality rate among them is fright- 
fully high, they rarely have rickets. 

M uch earlier than this, cod-liver 
oil was credited with the power 
of curing rickets. This evil smelling and 
tasting oil was originally introduced 
extensively in Europe for tanning leath- 
er. It was used by physicians for treat- 
ing various diseases prior to 1800, and 
in 1826 it was being definitely pre- 
scribed in cases of rickets. 

Since then, the career of cod-liver oil 
has been a checkered one. At times, it 
was believed to have properties that 
approximated the marvelous; at other 
times, it fell into disrepute and some 
even classed its claims for medical value 
as among the superstitions. Now we 
know that many of its alleged proper- 
ties are non-existent, but it will prevent 
rickets. 

The turning point in our knowledge 


of rickets occurred about ten years ago 
when methods of producing experi- 
mental rickets in rats were developed, 
thereby facilitating scientific research 
on that disease. 

The early notions regarding the value 
of sunlight and cod-liver oil in the 
treatment of rickets were promptly veri- 
fied, and it was also established that 
artificial ultra-violet light was effective 
in preventing rickets and that rickets- 
preventing properties could be imparted 
to certain fot>d8 by exposing them to the 
active wavelengths of light. 

As soon as it was discovered that cod- 
liver oil really abolished rat rickets. Dr. 
T. F. Zucker undertook the task of ascer- 
taining what part of the oil carried this 
activity. He quickly found that it was not 
the oil itself, but a certain material dis- 
solved in the oil, that was the active 
portion. By applying suitable chemical 
methods a preparation 1000 times as 
potent as cod-liver oil itself was ob- 
tained. Later this concentrate was re- 
fined and made tasteless and odorless 
enough to be incorporated in foods — 
even as sensitive a food as milk— with- 
out altering the taste. 

In the meantime. Dr. E. V. McCol- 
lum carried out a series of investiga- 
tions on the rickets-preventing factor in 
cod-liver oil and called this factor “vita- 
min D.” 

T his vitamin D is a thing very dif- 
ferent from the other substances 
known as vitamins. All of the others 
occur widely distributed in plants. 
Plants are the primary food of animals, 
and any animal partaking freely of its 
own natural mixed plant diet will re- 
ceive goodly amounts of vitamins A, 
B], B», C, and E. This is not so with 
vitamin D, In none of the ordinary food 
plants do we find, by our present stand- 
ards, any appreciable amounts of vita- 
min D. The only dietary source of this 
substance in nature in amounts useful 
for our practical purposes is the fish 
oils. Some of it occurs in the eggs of 
birds, but only in comparatively small 
amounts. Were vitamin D as abundantly 
supplied in our common foods as are 
the other vitamins, rickets would never 
have become a health menace. 

We now have at our disposal a num- 
ber of means of combating this disease, 
including cod-liver oil, cod-liver oil con- 
centrates, Viosterol, various irradiated 
food products, and ultra-violet ray 
therapy. But, in spite of this abundance 
of methods of meeting what is called 
the vitamin-D requirement, there is, 
according to an editorial published in 
the Journal of the American, Medical 
Association^ nearly as much rickets as 
ever in this country, except in certain 
centers where particular efforts have 
been made. 

To avoid all the handicaps and evils 
resulting from having nearly 50 per- 
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cent of infants suffer to a greater or 
less extent from infantile rickets, the 
problem is not what to offer as pre- 
ventive measures hut rather how to get 
preventive measures to the thousands of 
infants who do not come under proper 
medical care or whose mothers have not 
been instructed in clinics how simple 
it is to avoid rickets. 

If the proper amount of vitamin D 
reaches the infant population, rickets 
should become as rare as infantile 
scurvy. Not so many years ago infantile 
scurvy was a real problem. But, through 
an educational campaign which has 
made it a commonplace that infants 
should gel orange juice, tomato juice, or 
some other form of vitamin C, scurvy, 
which is a vilamin-C deficiency disease, 
has been practically abolished. 

Fruits and vegetables — the vitamin-C 
carriers— are relatively inexpensive, 
and are palatable and readily obtain- 
able almost everywhere. Unfortunately, 
the same cannot be said of cod-liver oil, 
the vitamin-D carrier. To many, it is 
one of the most disagreeable substances 
human beings are called upon to con- 
sume. Hence it is hardly suitable as a 
means of combatting rickets on a nation- 
wide scale. 

O N the other hand, it is practicable 
to distribute to the public, by the 
regular milk dealer, milk fortified with 
the purified concentrate of vitamin I) 
from cod-liver oil. This type of milk 
is palatable and as long as it is sup- 
plied to the home and consumed by in- 
fants in normal amounts no precautions 
other than the regular feeding need be 
taken in order to prevent all but the 
unusual cases of rickets. 

The concentrate as supplied to the 
dairies contains at least 900,000 Steen- 
bock units per pound. At the dairy, the 
concentrate is finely dispersed in the 
milk, prior to pasteurization, in the pro- 
portions of one pound of concentrate 
to 6000 quarts of milk. Each quart of 
milk, therefore, contains 150 Sieenbock 
units. The finished product differs from 
untreated milk in no way perceptible 
to the senses. 

The potency of the concentrate itself 
is checked by means of biological as- 
says before being given to the dairies. 
The plan for assaying the finished pm- 


duct as produced by the different dairies 
varies in different localities but the 
preferred plan is to have monthly assays 
made, unknown to the producer, in the 
laboratories of the local state agricul- 
tural college or other acceptable labora- 
tories. As an added safeguard to the 
consumer, bio-assays are made by 
laboratories co-operating with ihe state 
and city control officials. 

The number of Steenbock units per 
quart was first set at 150 because, con- 
sidering the var)ing amounts of milk 
consumed by infants of different ages, 
it seemed to be the opinion of autliori- 
ties that translating the rickets-prevent- 
ing activity of cod-liver oil into vilamin- 
1) concentrate, 150 units would piolect 
the average child. 

A large amount of work has been, 
and is being, done to determine tin* 
minimum amount required by the avt‘r- 
age infant. It has been demonstrated 
that milk containing 150 units per quart, 
when consumed in amounts that the 
aveiage infant can take per day, healed 
infants with rickets in an average time 
of 41 days. 

Another recent study has demonstrat- 
ed that when 50 Steenbock units of vita- 
min D, prepared from cod -liver oil by 
the ZucktT process, were fed per day 
in milk fit»m November to May to a 
grou|) of 48 infants, some of which 
showed evidence of rickets while others 
were normal, those that weie rachitii* 
recovered rapidly, while the non-rachitic 
group remained normal during the en- 
tire winter s<*ason. A control group of 
same age showed that over 50 percent 
were rachitic. 

T he question is sometimes raised as 
to whether the addition of vitamin- 
L) concentrate to milk constitutes an 
adulteration. For very good reasons the 
laws of the various states are designed 
to protect such an important food as 
milk from harmful or fraudulent addi- 
tions. The addition of vitamin D to milk 
by any ridiable method, such as direct 
irradiation, special feeding of cows, or 
the addition of a vilamin-D concentrate, 
enhances the nutritional value of the 
milk, as opposed to the addition of an 
inferior substance which debases it. 
That this is the view of the Committee 
on Foods of the American Medical 
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Association is shown by its acceptance 
of various brands of milk containing the 
concentrate, and also the following 
statement made by the secretary of that 
Committee: ‘The r.ommitlee looks upon 
vitamin-D as a milk with enhanced nutri- 
tional values which is in the interest of 
belter nutrition and the health of the 
public.** 

This view is supported by the fact 
that this type of milk is being marketed 
in 68 cities of 12 states, with the con- 
vent and assistance of food and drug 
officials. 

I N addition to being distributed by 
means of ordinary milk, the vitamin- 
I) concenlrate derived from cod-liver oil 
by the Zucker process is also being add- 
ed to evaporated milk. This is a particu- 
larly interesting application, since evap- 
orated milk is Used by many persons 
whose means or location are such that 
thi‘y do not ordinarily receive fresh milk 
regularly. The fact that 1.770,338,000 
pounds of evaporated milk were pro- 
duced in this country in 1930 indicates 
the part played by this kind of milk in 
human nutrition, and suggests its value 
as a carrier of vitamin D to the public. 

Bread is also being fortified with the 
vilamin-D concenlrate and is especially 
useful in reaching children past the in- 
fantile age and adults. For bread the 
standard quantity of vitamin D added 
is 90 Sieenbock units per pound loaf. 
This amount is regarded as a desirable 
supplement to the vitamin D supplied 
in the normal way through sunlight and 
some articles of food. As in the case of 
vitamin-l) milk, vitamin-D bread is also 
carefully controlled, the product of each 
baker producing it being regularly 
checked by bio-assays. 

Thus, the peculiar virtue of cod-liver 
oil is being made available to an ever- 
increasing number of persons to fill a 
gap now existing in the ordinary diet. 

This is but one of the several plans 
now on foot to combat rickets along the 
broadest possible front;Tf only a part 
of these prove practicable and receive 
the support of the professions interested 
in public health and of the public, 
rickets will be eliminated as a major 
evil in this country. 
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Earthquakes 


What They Are, How the Seismologist Observes 
Them, and Why They Are Observed 

By REV. JOSEPH LYNCH, S. J. 

Diractor of the Seiimic Obiarvatory 
Pordham University, New York City 


A STORY 18 told of a night-watch- 
man who was watching an astron- 
omer making some observations 
through a large telescope. Suddenly, in 
the region of the sky towards which 
the telescope was pointing, a star fell 
— a shooting star. The watchman 
whistled in amazement and exclaimed 
to the astronomer, “Gee, Mister, that 
was some shot!” 

Our watchman gave the astronomer 
credit for far more than he was able 
to do, and in the study of earthquakes 
we seismologists too are often given 
credit for far more than we are able to 
do. People have often expressed sur- 
prise that we are able to record an 
earthquake here that is occurring thou- 
sands of miles away. The fact is, we 
don’t record it -the earthquake is oblig- 
ing enough to record itself for us. It 
does not require the talent of a Sherlock 
Holmes to find the name of a friend 
who has called to see us during our ab- 
sence, if the caller has been thoughtful 
enough to leave his visiting card under 
our d(M)r. So it does not require the 
talent of a Sherlock Holmes to find out 
what earthquake is visiting the 
earth if the quake is obliging 
enough to leave its visiting > 

card under our seismic ob- 
servatory door — which is 
what every earthtjuakc 
does. True, sometimes it 
is difficult to make out 
the writing on the card, 
but most quakes write 
their names sufficiently 
legibly for us to make 
them out. We have to supply the pen 
and ink and even the card, but the 
quake does the rest. On Monday, Janu- 
ary 15lh, at 3:43 a.m. New York time, 
a violent earthquake visited north- 
eastern India, and some ten minutes 
later its visiting card was under our 
observatory door. 

But what is the signature of a quake 
and how does it write its name? 

Before discussing the signature of a 
quake let us see what an earthquake is. 
An earthquake may be described as a 
sudden slipping of a portion of the 
earth’s crust — a readjustment of the 
crust 16 a change of forces. A landslide 
is a readjustment of the crust on a 
small scale. A snowslide on a sloping 
roof is an example on a still smaller 
scale. When the underneath part of the 
snow melts, the snow begins to slide 


down the roof and blocks of it fall 
with a thud to the ground. The force 
holding the snow to the roof, causing 
it to stick to the roof, is lessened con- 
siderably and the slipping is a readjust- 
ment to this change of force — the snow 
moves until it finds a force which will 
hold it in place. A slight readjustment 
of the earth’s crust is going on nearly 
all the time at Niagara. From time 
to time huge boulders of rock fall into 
the water. The softer rocks underlying 
the overhead rock become washed away 
by the spray of the falls. The support- 
ing force is thus removed from under 
this overhead rock and boulders of it 
fall in readjustment. The rock readjusts 
itself to the forces present. 

An earthquake is such a readjust- 


ment to changes of pressure but a re- 
adjustment on a much larger scale. 
It is a readjustment taking place deep 
in the eartli’s crust, down to the depth 
of a hundred miles or so. The changes 
of pressure on such earth blocks may 
be due to a multiplicity of causes — 
erosion and deposition; tidal forces; 
centrifugal force (indicated by the fact 
that earthquakes are more or less con- 
fined to the equatorial belt), and nu- 
merous others beyond the scope of this 
short article. Briefly then, an earth- 
quake is a sudden movement of a por- 
tion of the earth’s crust. 

This sudden movement causes the 
whole earth to quiver. This quiver 
travels through the earth as ripples 
through a pond, only much faster. It 
is not very noticeable but it has been 
noticed on the surface of mercury levels 


and still ponds. But, while not notice- 
able as a rule by our unaided senses, 
it may be made noticeable by a seismo- 
graph, the microscope of the geophysi- 
cist. 

T he seismograph is the fountain pen 
used by the earthquake to write its 
signature. Its essential part is a deli- 
cately supported pendulum, something 
like a clock pendulum, the tip of the 
pendulum being equivalently the pen- 
point. When the earthquake occurred 
in India the whole earth quivered and, 
as the quiver passed through the ground 
under our delicately suspended pendu- 
lum, it made our pendulum quiver and 
this quivering was traced out by the pen 
on our paper record underneath it, giv- 
ing us the signature of the quake. 

We said the pendulum quivered — 
actually, the pendulum did not 
quiver. The observatory and 
the paper record and every- 
thing in contact with the 
earth quivered under the 
pendulum while the latter 
alone remained still. 
Hence, relative to the 
paper, we say the pendu- 
lum quivered, just as we 
say the sun rises when 
really it is the earth that 
is in motion and not the sun- Because 
it stays still while ground and observa- 
tory moves underneath it, the pendulum 
is able to trace out for us the motion 
of the ground and to give us the signa- 
ture of the earthquake. The pendulum 
Stays still while all around it quivers, 
because of its inertia — literally laziness. 
It will not respond to the earth’s quiver 
for the same reason that none of us 
care to respond to the alarm clock in 
the morning. All bodies possess this 
inertia or laziness of motion. If a care- 
less chauffeur starts a car suddenly, 
the passengers are thrown backward. 
Actually, they do not move, but refuse 
to move — they do not respond to the 
quick motion of the car because of 
their inertia, ai^d are left behind, that 
is, stay still, Vhile the car moves 
forward, hence they are, equivalently 



Author’s sketch showing three types of waves from a quake: The 
P, S, and L, or primary (’’push”), secondary ("shake”), and long 
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thrown backward in the car. Similarly 
if the chauffeur jams on the brakes 
suddenly* the passengers are thrown 
forward. Because of their inertia they 
refuse to have their motion stopped* 
so they continue forward while the car 
stops — hence they lurch forward in the 
car. We show this inertia in a personal 
way — ^wc hate to go to bed, but once 
there we hate to get up. When the earth 
moves suddenly* then* under a delicate- 
ly suspended pendulum* the pendulum 
lurches backward or forward, depend- 
ing on the motion of the ground. We 
say it lurches — actually it stays still 
while the ground underneath it lurches. 

This slight motion of the 
pendulum can be magnified in 
many ways: mechanically by a 
system of levers* electrically by 
winding a coil round the pendu- 
lum and setting the latter up 
between the poles of a strong 
magnet — the slight motion of 
the coil across the magnetic 
field generates a current which 
can be magnified in many ways. 

The most sensitive seismographs 
we have at Fordham University 
magnify the motion of the 
ground about 2000 times. This 
magnified motion is recorded 
on paper by attaching a pen to 
the pendulum or its lever sys- 
tem. To lessen friction and in- 
crease magnification, on the 
more sensitive instruments the 
motion is recorded on photographic 
paper by a beam of light reflected from 
a mirror attached to the pendulum in 
place of a pen. Such a seismograph set 
up anywhere on the globe will be set 
in motion by the quivering of the earth 
due to an earthquake and will faith- 
fully record the latter’s signature. 

B ut how can we tell the signature 
of one quake from that of an- 
other? Just as we have the Christian 
name and the surname or family name 
in any signature* so we have, as it were, 
a Christian name and family name in 
every quake signature. The quiver that 
is sent out through the earth from every 
quake is a double quiver. The first 
pushes or compresses the earth ahead 
of it and is called a compressional 
quiver and travels five miles a second. 
The second quiver is a twist quiver, 
twisting or shaking the earth from side 
to side as it travels. It travels more 
slowly than the first* averaging only 
three miles a second. The farther an 
observatory is from the scene of a quake 
the longer will be the interval between 
the arrival of these two quivers* and 
the more drawn out will be the signature 
of the quake. 

We recognize the signature of the 
quake from this double signature. If 
it is a long drawn out signature it is 
a distant quake. If the two names* that 


tell us whether it were in India or Chile 
because both are about TfiOO miles 
away. How can we tell the direction 
from the signature? If we had only one 
seismograph we could not tell the direc- 
tion* but we have a whole family of 
seismographs and the quake .obligingly 
writes its name under each one. Three 
seismographs of any one type are re- 
quired if we are to be able to tell not 
only the distance but also the direction 
of the quake from its signature. One 
seismograph is set so as to respond only 
to motions from the north or south* 
another seismograph is set so as to re- 
spond only to motions from the east 
or west* and a third seismo- 
graph has the weight of its 
pendulum suspended by a coiled 
spring so as to respond only to 
an upward push or a downward 
pull of the ground. It tells us 
whether the ground is first 
pushed up or pulled down under 
it as a result of the quake. If 
we piece together all three mo- 
tions the first two tell us whether 
the quake is, say* from the 
north-east or the south-west 
The third or vertical instrument 
tells us whether the ground was 
being pushed from the north- 
east or pulled from the south- 
west. 

Hence with three instruments 
we can tell both distance and 
direction. Moreover, we have 
the addresses of nearly all quakes that 
are likely t(» call at any time and if we 
have the distance and probable direc- 
tion of a quake that has called we can 
usually say, “That is that South Mexi- 
can quake calling again” or “that is 
that Aleutian Island quake calling 
again.” Both of these were frequent 
callers during the past year; nine call- 
ing from the Aleutian Islands and six 
from South Mexico. 

O FTEN* of course* the signature of 
the quake is a poor one — very 
illegible. legible enough to tell us the 
distance but not the direction. In that 
case we consult two other stations and* 
knowing the distance of the quake from 
three stations* we draw three circles on 
our globe with the three stations as 
centers and the three distances as radii. 
The three circles can intersect only in 
one point and that point is the scene 
of the quake. 

We said we had a whole family of 
seismographs — at Fordham University 
we have eight in operation. Three of 
these are very sensitive and magnify 
about 2000 times. For a very large 
quake* however* they are sometime^ too 
sensitive and magnify the motion too 
much. So we have a pair of less sensi; 
live instruments to give us the signa- 
tures of the larger quakes. Then again 
we sometiiqes have little baby quakes 


is* if the two quivers* are record- 
ed close together it Is a close quake* 
the exact distance being told at once 
by measuring carefully just how far 
apart the two quivers are on our record, 
which is kept moving at a constant rate 
under our pendulum* the time being 
marked on it automatically every sec- 
ond by the clock. 

These two quivers or waves are due 
to the elasticity of the earth. The “push 
wave” is due to the elasticity of volume 
of the earth* the “shake wave” to its 
elasticity of shape. We have something 
similar in the case of a lighting bolt 
— an earthquake in the sky if you wish. 



How qusksi are recorded. Lefit The pendulum point 
traces a straight line on a slowly rotating drum. 
Righit The drum shifts away from the heavy weight 


We have two distinct waves sent out — 
a lightning wave which we see* and a 
thunder wave which we hear. The light- 
ning wave travels much faster than the 
thunder wave, hence we always see the 
lightning before we hear the thunder. 
In fact we can estimate the distance 
of the lightning bolt by the number of 
seconds that elapse between the arrival 
of the lightning and the arrival of the 
thunder — each second putting the bolt 
a fifth of a mile away. In a similar 
way we can estimate the distance of 
an earthquake from a seismograph by 
measuring the number of seconds that 
elapse between the arrival of the “push 
wave” or primary wave and the arrival 
of the “shake wave” or secondary wave. 
A set of tables has been compiled giv- 
ing the distance of the quake for each 
time interval in seconds. In addition to 
the push and shake waves, a third 
wave* a combination of the two* travels 
around the outside of the earth and 
arrives much later. It is not ' necessary 
for the computation of the quake’s dis- 
tance but it acts as a useful check since 
its speed is likewise known. 

I *can imagine your saying that this 
explains how we can tell the distance 
of a quake from its signature* but it 
does not tell us just where the quake is. 
The long drawn out signature of the 
Indian quake could tell us it was a 
quake 7600 miles away* but could not** 
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In a vaults 16 feet below the surface at Fordham University, in New York, eight 
seismographs take the pulse of the earth when her heart begins palpitating 


that are felt only locally. They are not 
only much feebler than the larger 
quakes but they quiver more rapidly — 
the baby takes shorter and quicker 
steps tlian its parents, and we have to 
have a more rapidly quivering pendulum 
to be able to write down these quick 
baby steps. We have two so-called short* 
period seismogra[)h8 for near and baby 
quakes. 

With regard to the frequency of 
quakes: During the past ten months 
nearly 300 quakes called on us — more 
than one a day. Of these, about 50 left 
signatures sufficiently legible for us to 
recognize and locate definitely. Few of 
these did any serious damage until the 
last Indian quake, which destroyed 
about 5000 people. 

B ut of what practical use is an earth- 
quake observatory? The new seis- 
mology, or the scientific study of earth- 
quakes, since its birth around 1895, has 
busied itself mainly with four lines of 
investigation: What can seismology tell 
us about the nature of the earth's in- 
terior; how can seismology be used in 
prospecting for oil, coal, and such 
materials; how can we construct build- 
ings that will withstand earthquake 
shocks, and, lastly, how can we foretell 
when an earthquake is due in any given 
locality? 

Much progress has been made along 
all four lines. We have now a fair- 
ly accurate picture of the internal 
structure of the earth. Seismology has, 
as it were, let down its camera into the 
interior of the earth and photographed 
it for us, and we find it to be a solid 
sphere with a dense core probably of 
nickel or iron, starting about half way 
down like the core of a baseball. For 
many years the interior of the earth 
was thought to be liquid, but a liquid 
core does not fit in with the fipdings 
of seismology. The existence of the core 
is deduced from the fact that earth- 


quake waves are refracted or bent as 
they pass through the earth, much as 
light waves are refracted as they pass 
through glass or water. From the 
amount of refraction we can argue to 
the depth of the refracting surface. The 
twist or shake or secondary wave is due 
to the elasticity of shape and can exist 
only in a medium which has a shape of 
its own ; namely, a solid. Since the twist 
wave passes through the core, we con- 
clude that the core is solid, since only 
a solid can transmit a twist wave. 

With regard to the prediction of 
earthquakes, seismology has not yet 
reached the stage where we can foretell 
quakes ahead of time, but investiga- 
tions in this direction which are be- 
ing carried out in Japan give hope that 
the time is not far distant when such 
prediction will be possible. It has been 
noticed that in earthquake regions the 
earth shows evidence of tilt or gradual 
rising for some years before the quake 
occurs, much as the inner tube of a tire 
or the bladder of a football rises gradu- 
ally through a tear in the cover be- 
fore finally bursting. The tilt of the 
ground is being carefully observed and 
measured, and it is hoped that it will 
finally give the clue to the forecasting 
of earthquakes. 

Seismology has been used success- 
fully in prospecting for oil and coal. 
An artificial earthquake is set up in 
the ground to be prospected by setting 
off an explosive in the ground, portable 
seismographs being set up at known 
distances from the center of this arti- 
ficial quake. The time of the arrival of 
the earthquake waves from the artificial 
quake is carefully observed on these in- 
struments and this time gives a clue to 
the structure of the ground through 
which the waves have passed. 

In the matter of building, much has 
been accomplished. The data on seismol- 
ogy given to the engineers have enabled 
the latter to revise Uie building codes in 


California and Japan considerably, and 
these codes offer a basis for safer con- 
struction in other earthquake regions. 
According to the late Professor Suye- 
hiro, even in the violent Japanese earth- 
quake, buildings which had been de- 
signed to resist a horizontal force of 
one tenth of their weight successfully 
withstood the shock. The increased 
building cost necessary to provide this 
resistance to earthquake shock has been 
carefully figured and is ridiculously 
small — about 15 percent. Quakes can, 
with a little forethought and a little 
extra trouble in building construction, 
be effectively provided against. 

Seismology has also shed light on 
earthquake insurance. The late Doctor 
Freeman has shown that earthquake 
risk has in the past been enormously 
exaggerated. Even in the most dis- 
astrous quakes, the actual damage has 
always been confined to a comparatively 
small area and careful analysis reveals 
the assuring fact that the actual lo<is 
seldom exceeds five percent of the 





Two typical examples of earthquake 
records, showing, in either case, the 
P and S waves. The numerals refer 
to seconds of time (note breaks in 
line). Upper lines show no quakes, 
being from previous turn of drum 


structural value. Were the full facts 
made clear, both to the public and to 
the insurance companies, each would 
be better served; premiums would be 
reduced, helping the insured, and in- 
surance would be more generally taken 
out, helping the companies. 


I N conclusion we might say that earth- 
quakes are nature's safety-valve, 
wisely arranged by Divine Providence 
for our greater protection. They come 
for the most part in uninhabited regions, 
but if at times they cause sorrow and 
hardship, perhaps those beautiful lines 
of Father Tabb will come to our aid in 
viewing them in the light of blessings 
in disguise: 

“My life is but a weaving between my 
God and me, 

I offer Him the threads. He weaveth 
steadily. 

Full oft He weaveth sorrow and I in 
foolish pride 

Forget He sees the upper and I the 
under side.” 



R. B. Parker and his six-inch 
reflecting telescope, made in 
r926 from instructions by R. W. 
Porter, published in the Scien- 
tific American and in the book 
'^Amateur Telescope Making” 


V ;j[V 


Samuel S. Waters, President of the 
Association, with hit ball bearing 
mounted telescope* Mahogany tube 

Left: Wm. H. Jordan and his 9-inch redactor 


Amateur Astronomers’ Activities in Indianapolis 


S INCE this magazine revived and expanded the slumber- 
ing old hobby of amateur telescope making, in 1926, 
more than 5000 of its readers have found themselves so in- 
trigued by its fascination that they have made their own 
telescopes, while in several cities — Los Angeles, Chicago, 
Pittsburgh, Tacoma, Dayton, Buffalo, Cincinnati and others 


—local clubs of amateur telescope makers and astronomers 
have been formed. One of these is the Indianapolis Amateur 
Astronomers' Association, and some of its activities are shown 
pictorially above. An interesting side light on this hobby is 
the fact that the comparable clubs from Chicago and Cin- 
cinnati often journey and meet willi the Indianapolis club. 
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Sundials andTheir Construction-IV 

Declining and Reclining Dials 
By R. NEWTON MAYALL 

Landtcapt Architact 

and MARGARET WALTON MAYALL, M.A. 

Ratearch Aaiistant, Harvard Colltff Obiervatory 


P REVIOUS articles have described 
the construction of the horizontal, 
direct vertical, equatorial, and po- 
lar dials. All of these dials are simply 
constructed and their computation is 
not difficult. Each also faces one of the 
cardinal points of the compass and 
therefore these dials are not applicable 
to surfaces which do not face the cardi- 
nal points. Recourse must 
therefore be had to the declin- 
ing dial, the computation for A 
which is more complicated T 

than for the preceding dials. V 
The construction of the declin- \ 
ing dial, by the geometric \ 

method, is easily accomplished 
and should not present any 
problem to the reader. 

There are four types of ver- 
tical declining dials: Those 
facing the south and declin- 
ing respectively toward the 
east or west (1 and 2); and 
those facing the north and de- 
clining respectively toward the 
east or west (3 and 4). The 
construction of each dial is 
similar, and only one need be 
described here. This will be 
the south vertical dial declin- 
ing west. 

T he plane of this dial is 
perpendicular to the plane 
of the horizon, and it does not 
face any of the cardinal points. 

Unlike the preceding dials, 
two things must be known be- ^ 
fore the hour lines can be 
constructed: first, the latitude of the 
place and, second, the declination of 
the dial or the declination of the plane 
upon which the dial is to be placed. 
(The declination of the plane may be 
found by one of the methods described 
in the March article.) Figure 3 shows 
the construction of the hour lines for a 
dial in latitude 40^3(K, declining west 
28% 

The gnomon is perpendicular to the 
face of the dial. 

The style points to the celestial pole. 
The substyle is to be determined. 
(The substyle is not the 12 o’clock line, 
in this type of dial.) 


The height of the style is to be de- 
termined. 

T O find the substyle line, draw the 
horizontal line ABC (Figure 1). 
From B let fall a perpendicular line 
BD, which will be the meridian or 12 
o’clock line. 

Draw the line BE so that the angle 


^ 9 A# - ^ 


FIGURE 1 



FIGURE 



DBE is equal to the complement of the 
latitude, which in this case is 49^3(/ 
(90‘’--40*’30'=49’30'). 

With B as a center and any convenient 
radius draw the arc AC^ which cuts 
the line BE at F. From F draw a line 
perpendicular to BD at C. 

From B draw making the angle 
HBD equal to the declination of die 
plane, which in this case is 28*’. 

Make BK equal to CF, and from K 
draw KL perpendicular to BD. Then on 
GF make GN equal to KL 
Draw a line from B through AT, cut- 
ting the are AC at M. This line is the 
substyle line upon which the gnomon 


must be placed, perpendicular to the 
face of the dial. 

The substyle line must fall among 
the afternoon hours, if the dial declines 
west; among the morning hours if the 
dial declines east. 

To find the height of the style (Fig- 
ure 1 ) : 

With as a center and the radius 
BL, describe an arc cutting the 
-I arc AC at B. 

Draw a line from B through 
6 the point B. 

S The line BB is the style, and 
[vvyA the angle RBM is the height 
. of the style. (The style must 
\ ^ make an angle with the face of 

\ the dial equal to the angle 
i \ BB3f.) 

T~Ti HP® ^^*6* 

j 2 -■• ure 3) : 

In this figure the lines BD 
and BM have been repro- 
duced from Figure 1. 

In Figure 1 the line MP is 
perpendicular to BB. 

In Figure 3 the line MB has 
been produced, so that MN is 
equal to MP (Figure 1). 

With A^ as a center and any 
convenient radius, describe the 
arc VfP ; and at M draw the 
line PR perpendicular to BAf, 
cutting BD at 12. 

Now draw A^12, cutting VW 
at r. 

Beginning at T divide the 
arc FIT into equal spaces of 
15 degrees each. Draw lines 
through these divisions until they cut 
the line PR at 10, 11, 12, and so on. 

From B draw lines through the points 
10, 11, 12, and so on. These lines will 
be the required hour lines. 

To obtain the hours after 6 p.m., 
draw a line through 6 (B6 is the 6 
o’clock line) parallel to BD, and cut- 
ting B5 at C. For the 7 P.M. line make 
the distance 67 equal to QS. Th^ 8 p.m. 
line may be obtained in the same 
manner. 

To obtain the hours before 10 A.M., 
draw a line through any point on BD, 
such as 0, paraHyl to B6 (the 6 o’clock 
line). This line cuts B3 at F, and B4 
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at 4. From 0 lay off the distance OC 
equal to OF^ and OA equal to 04. Lines 
drawn from B through the points C 
and A will give the 9 a.m. and 8 a.m. 
linea* 

Figure 2 shows the lines constructed 
in Figure 3 applied to the dial plate, 
in their proper position, and the way 
in which they should be numbered. 

The number of hour lines and the 
length of time the sun shines upon this 
dial depends upon its declination from 
the meridianu The 12 o'clock line is 
always a vertical line. 

I N setting the dial it is essential that 
the plane upon which it is to be 
placed be vertical. The declination of 
the plane having previously been care- 
fully determined, attach the dial se- 
curely in place. 

The hour lines constructed for a south 
vertical dial declining west will also 
serve for a south dial declining east, a 
north dial declining west and a north 
dial declining east, if each dial has the 
same declination and latitude. This will 
easily be seen if the hour lines have 
been drawn on transparent paper. Thus, 
Figure 2 represents the hour lines for 
a south vertical dial declining west 28^. 
If the figure is looked at from the rear, 
the hour lines for a south dial declin- 
ing east 28^ will be seen; if the figure 
is turned upside down, the hour lines 
will be those for a north dial declining 
west 28®; and the reverse side of the 
figure, when turned upside down, will 
show the hour lines for a north dial 
declining east 28®, It must be remem- 
bered that the morning hours of a dial 
declining west will become the after- 
noon hours of a dial declining east; and 
that the substile of a dial declining 
west will fall among the afternoon 
hours. But the substile of a dial declin- 
ing east will fall among the morning 
hours. Therefore, while making one dial, 
the hour lines for all four declining 
dials have been constructed. 


be referred to that position at which will have a west declination, in tlie new 
they would become horizontal or verti* latitude, and vice versa.) 
cal dials. This is called ^'reducing to a Having found the new latitude and 
new latitude." The method of reduction the declination of the dial in that lati* 
is but a simple mathematical operation, tude, proceed to lay out the hour lines 

Direct north and south reclining for a south vertical declining dial, ac- 

dials must be reduced to new lati- cording to the construction previously 

tudes, where they will become horisEon- described in this article. For example, 

tal dials. Determine the reclination of let it be required to construct an east 

the plane upon which the dial is to be dial reclining 35®, in latitude 39® north. 


FIGURE 4t Hour linct 
constructed for an east 
reclining dial, showing 
how they should be num- 
bered. Tlie line for 12 
o’clock is at the base of 
the dial and the center is 
at the left. A west dial 
having the same reclina- 
tion will be seen, if looked 
at from the reverse side, 
and the center of the dial 
will then be at the right 


inscribed, and proceed as follows: From the formula given above, this re- 
in the case of the direct south re- dining dial will become a vertical dial 

diner, if the reclination of the dial is in latitude 51® (90® — 39® = 51®), and 

less than the complement of the latitude^ decline in that latitude 55® west 

the new latitude = complement of the (90° — ^35® ==55°). 

latitude minus the reclination. If the Figure 4 shows the hour lines con- 
reclination is equal to the complement structed for this dial, and the way in 

of the latitude, the dial will be a polar which they should be numbered. The 

dial. If the reclination of the dial is 12 o'clock line is at the base of the 

greater than the complement of the dial. The center of the dial, on the east 

latitude, the new latitude =rec/marfon rediner, is at the left; and at the right 

minus the complement of the latitude, on the west recliner. 

In the direct north recliner, if the If the hour lines are drawn on trans- 
redination is less than the latitude, the parent paper, the reverse side will show 

new latitude = complement of the lati- the hour lines for a west dial reclining 

tude added to the reclination. If the 35® in latitude 39® north. If Figure 4 

reclination is equtd to the latitude, the is turned so that the 12 o'clock line is 

dial will be an equatorial dial. If the perpendicular, the reader will then see a 

reclination is greater than the latitude, dial which is a south vertical declining 

the new lalitude=180® minus (reclina- .55® west in latitude 51®, the morning 

tion added to complement of the lati- hours then becoming the afternoon hours, 

tude). Therefore, in each of these dials, the 



T\IRECT reclining dials are so called 
•L^ because their planes face the cardi- 
nal points of the compass, and as you 
stand before them Uiey lean from you 
(or recline from the zenith). A plumb 
line is perpendicular to the plane of the 
horizon and if extended, it would cut 
the zenith at any given place. The 
reclination of a dial or plane is that 
angle, measured in degrees, formed by 
the intersection of the dial or plane 
with a plumb line. Two dials of this 
type — the polar dial and the equa- 
torial diab—have previously been de- 
scribed. 

There are four types of direct reclin- 
ing dials: the direct south, north, east, 
and west dials. These may be divided 
into two -groups — ^the north-south and 
east-west. Before the hour lines for these 
dials can be computed the dials must 


From the above formulas, it will be 
noticed that, in each case, the style 
points to the celestial pole; the substyle 
is the 12 o'clock line and lies in the 
plane of the meridian; the height of the 
style is equal to the new latitude. 

The construction of the hour lines for 
these two dials is the same as that for 
a horizontal dial. 

D irect east and west reclining dials 
(Figure 4) can be reduced to lati- 
tudes at which they will be south 
vertical declining dials. This is done 
very simply by the following formula: 
The complement of the latitude of the 
place is equal to the new latitude, 
wherein the dial becomes a south ver- 
tical declining dial; and the comple- 
ment of the reclination is equal to the 
declination of the south vertical dial, 
in the new latitude. (An egst recliner 


gnomon is perpendicular to the face 
of the dial; the style points to the 
celestial pole; the substyle is to be de- 
termined (the substyle is not the 12 
o’clock line, in this type of dial) ; and 
the height of the style is to l»e deter- 
mined. 

Care must be used to set the dial in 
the position for which it was computed. 
The 12 o’clock line will be near the 
bottom of the dial and must lie In the 
plane of the meridian and parallel to 
the horizon. 

S BLOOM will it be. necessary to lay 
out the hour lines for sundials other 
than those described in this and the 
foregoing articles. The following arti- 
cles will describe various ways of mak- 
ing the sundial more useful^ by the 
addition of numbers and lines on the 
dial plate. 







Sheep at a dew pond, the building of which it ttill shrouded in myttery. Many such ponds are to be found on the 
downs of England. This photograph was taken during a severe heat wave, when the pond level remained constant 
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How Water is Obtained on the Bleak 
Downs of England Where There 
are No Springs or Streams 


I N England, where inscrutable relics 
of pre-historic man remain to in- 
trigue the imagination of present- 
day civilization, the dew pond remains 
as one usable invention, the origin of 
which is shrouded in the mists of an- 
tiquity. What are dew ponds, and what 
is the source of the water with which 
they are filled even in the driest of 
weather? Photographs recently pub- 
lished in The Illustrated London News, 
and reprinted here by courtesy of that 
periodical, have revived interest in an 
often disputed question. The following 
paragraphs accompanied the photo- 
graphs: 

“The mystery of the dew-ponds still 
remains; and men are wondering today, 
as they wondered centuries ago, how 
and whence the water comes that fills 
those lonely hollows on the highest hills. 
On the bleakest ridges of the Sussex 
Downs, far from shade of tree or pro- 
tecting copse, where no streams have 
ever flowed, wherct |I0 marsh has ever 
been, there, on thoM/arid uplands, are 
found the dew ponds with the waters 
that never fail. Gmdensation of the 
moisture of the atmosphere it may be, 
cooling into drops that merge into the 
pond in the chill night air, and so coun- 
teracting the evaporation under the 
stimili^r sun. Co when we will, at all 


seasons of the year, there is water for 
the cattle or the sheep that roam the 
green downlands. 

“The secret of the making of these 
ponds is known to but a few. The lime 
and flint to form the saucer-shaped bed, 
the layer of straw beneath the covering 
of clay, the final concrete surface, are 
all wrought with experience and craft 
that are a heritage from the past, and 
then left to dry. Once the pond has 
filled, though the clouds withdraw their 
shelter and no rains fall, though the 
torrid sun pour down its relentless heat 
by day, there will be the water for the 
cattle to drink. 

^*TT would be wrong to say that there 
X are no dry dew-ponds, for they are 
often to be seen about the Downs. But 
the reason is not far to seek. Once the 
bed of the pond is damaged, so that 
the water can trickle through, the pond 
naturally fails. That is why many of 
these dew ponds are fenced, so that the 
heavier beasts cannot tread the surface, 
and only sheep are allowed access. 

“On the heights of Cissbury, not far 
from Worthing, may be seen the dry, 
shallow bed of a pond that has been 
broken up; and the sheep, in their wan- 
dering about the Downs, visit this spot 
repeatedly, as though an instinct led 


them where water once had been. A 
mile northward across the same down- 
lands at Chanctonbury, and not far 
from the well-known Chanctonbury 
King, there is a pond which cattle are 
allowed to use at will; and through the 
heat of summer they may be seen stand- 
ing knee-deep in the water ; but already 
the concrete surface is so damaged 
that it can be but a little while before 
those mifeh-needed waters fail. 

“Only a few new ponds have been 
constructed of recent years along the 
Sussex Downs; but westward, on the 
Marlborough and Wiltshire Hills, some 
have been added to the already existing 
number. There is no record of the mak- 
ing of the first dew pond, and the name 
of the discoverer of the secret has 
passed from human knowledge; but 
early dwellers in our land had their 
cave dwellings on the hills. On the 
highest portion of the Downs may still 
be seen the hollows where their pit- 
homes were excavated, and it may be 
that these prehistoric folk learned the 
secret of securing the water they needed 
for themselves and their cattle on these 
exposed heights; and that from them, 
down a long succession of shepherds 
and hill-dwellers, there; has come to us 
today the secret of the making of the 
'mist-pools* of the hills.** 
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Arthur John Hubbard, M.D., and 
Goorge Hubbard, F.SA,, F.R.LB.A., in 
their book ^Neolithic Dew*Ponds and 
Cattleways’* (1907), give the following 
conoplete description of a dew pond : 

^We are not aware that the thermo- 
dynamics of a dew pond have ever been 
elucidated, and it is evident that this 
cannot be done until the construction 
of such a pond is understood. There is 
in this country [England] at least one 
wandering gang of men (analogous to 
the medieval bands of bell- founders, ma- 
sons, and so forth) who will construct 
for the modern farmer a pond which, in 
any suitable situation in a sufficiently 
dry soil, will always contain water. This 
water is not derived from springs or 
rainfall, and is speedily lost if even the 
smallest rivulet is allowed to flow Into 
the pond. 

“fT^HE gang of dew-pond makers com- 

JL mence operations by hollowing out 
the earth for a space far in excess of 
the apparent requirements of the pro- 
posed pond. They then thickly cover the 
whole of the hollow with a coating of 
dry straw. The straw in its turn is cov- 
ered by a layer of well-chosen, finely 
puddled clay, and the upper surface of 
the clay is then closely strewn with 
stones. Care has to be taken that the 
margin of the straw is effectively pro- 
tected by clay. The pond will gradually 
become filled with water, the more rap- 
idly the larger it is, even though no 
rain may fall. If such a structure is 


situated on the summit of a down, dur- 
ing the warmth of a summer day the 
earth will have stored a considerable 
amount of heat, while the pond, pro- 
tected from this heat by the non-con- 
ductivity of the straw, is at the same 
time chilled by the process of evapora- 
tion from the puddled clay. The con- 
sequence is that during the night the 

Section of e dew pond, 
reproduced from **Neo- 
lithic Dew-Ponds and 
Cattleways,” mentioned in 
the accompanying text 

moisture of the comparatively warm air 
is condensed on the surface of the cold 
clay. As the condensation during the 
night is in excess of the evaporation 
during the day, the pond becomes, night 
by night, gradually filled. Theoretically, 
we may observe that during the day, 
the air being comparatively charged 
with moisture, evaporation is necessarily 
less than the precipitation during the 
night. In practice it is found that the 
pond will constantly yield a supply of 
the purest water. 

“The dew pond will cease to attract 
the dew if the layer of straw should get 
wet, as it then becomes of the same 
temperature as the surrounding earth, 
and ceases to act as a non-conductor 
of heat. This practically always occurs 
if a spring is allowed to flow into the 
pond, or if the layer of clay (tech- 


nically called the ‘crust’) is pierced." 

In Scientific American Supplement 
Number 1692, June 6, 1908, Edward A. 
Martin, F.G.S., took quite apparent ex- 
ception to the conclusions of Messrs. 
Hubbard, basing the majority of his 
statements on the theory put forth (and 
at tlial time apparently widely accept- 
ed) that “dew is really formed from the 


with the radiation of heat, and that it 
is this which is precipitated when the 
air into which it passes has been so 
reduced in temperature as to be un- 
able to hold it as aqueous vapor. If 
this theory be the correct one,” con- 
tinued Mr. Martin, “it would at once 
dispose of the suggestion that dew 
ponds are fed and filled by true 
dew. . . 

Reference to the pages of “Physics 
of the Air,” by W. J. Humphreys, C.E., 
Ph.D., tends, however, to uphold the 
theory of Messrs. Hubbard in the fol- 
lowing statement: ""Dew, water that has 
condensed on objects that by any proc- 
ess have attained a temperature below 
the current dew point of the air im- 
mediately in contact with the bedewed 
objects. The cooling necessary to the 
formation of dew usually results from 
loss of heat by radiation.” 

Whatever the source of the constant- 
ly replenished water in the dew ponds 
of England, certain facts appear to lie 
irrefutable: The ponds do exist, and 
are constantly refilled, even though no 
rain falls. If the surface that holds the 
water is broken, the water drains off 
and the pond becomes dry. 

W HAT the true explanation of dew 
ponds really is must await an 
open-minded and scientific series of 
experiments on a large scale. Whether 
or not these ponds could be success- 
fully constructed in this country is 
problematical; we should be glad to 
hear from anyone who may make the 
attempt, and to receive data on the 
exact procedure followed and the re- 
sults obtained. 

• 

Owing to unforseen circumstances 
the eleventh article of our series 
on microscopy could not be included 
in this issue, but we are promised, for 
June, one of the best articles of the 
series — on photomicrography. This ar- 
ticle will give definite instructions for 

apparatus — a common electric lamp, 
your camera, any microscope, — ^Editor 



Plu^rtDlui oouitHy 

Hi« dried-up bed of a dew potid; tha hed was broken by the hoofi of heavy 
cattle, allowing the water to escape, and rendering the pond unfit for further use 
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Punching Glass Lenses 

Y OU have heard of Hliatter-proof and 
bullet-proof glass, but have you ever 
seen glass parts being punched out or 
“blanked’* on u meehanirul press? This 
unusual operation is an actual routine job 
at the Wentern Electric Hawthorne Works 
where a battery of bench type pn^ses are 
blanking liny lamp cap lenses out of glass 
rod, 

These bits of glass are produced in sev- 
eral colors and are used extensively in tele- 



With a glass rod in each handf an 
operator punches out small lenses 


phone switchboards where every hue has 
a special significance to the teleplione oper- 
ator. 

Glass of ordinary temperatures is, of 
course, loo brittle to stand the rough treat- 
ment of a blanking tool, so gas jets have 
been installed on specially adapted punch 
presses to heat the end of the glass rod 
stork until it is plastic enough to be fed 
into the press. When tlie softened glass is 
used up, the rod is returned to the gas jets 
for further heating. The operators become 
amhi-dextrous, turning one rod around in 
the flame of the gas jet while they are 
punching lamp cap lenses out of another. 

The tool that produces these parts is an 
interesting study in proper timing. The 
punch is equipped with a device which cuts 
off the excess material which drops into a 
waste receptacle under the press. The fin- 
ished part adheres to the punch on the 
upward stroke until it clears the die enough 
to allow room for a horizontal arm to swing 
under the punch, catch the finished part 
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and lip it down a chute to an asbestos- 
covered cooling table having a simple circu- 
lar maze on its surface. The hot part enters 
this maze at one end and by the time it 
has been pushed through to the opposite 
end it is eool enough to be packed for slock. 


Metal Surface h Liquid 

A irless electroplating accomplished in 
u vacuum to prevent tarnish of the metal 
18 promised as a result of a report in the 
British journal Nature, by Prof. G. 1. Finch. 
Dr. A. G. Oiiarrel, and J. S. Roebuck, of 
the Imperial College of Science, London, 
that the surface of polished metal is liquid. 

The liquid surface of metal was found 
to dissolve any supplied crystals until the 
saturation point is reached. This suggested 
to the scientists that metals should be high- 
ly polished before they are electroplated. 

Testing ‘^Earthquake-Proof” 
Structures 

T he effects of earthquakes on buildings 
are now being studied at the Massachu- 
setts Institute of Technology by means of a 
new instrument which measures the stresses 
in the model of a building frame caused by 
artificial earthquakes. This instrument, 


known as a stress recorder, was designed by 
A. C. Ruge, research associate in seismology 
in the department of civil engineering, and 
promises important advances in knowledge 
of eorthquake-rcsislant methods of construc- 
tion for buildings, bridges, and other 
structures. (.See also article entitled “Earth- 
quakes” on page 246 of this issue. Editor.) 

In the solution of construction problems 
the engineer must translate his fundamental 
knowledge of earthquake movements into 
terms of their effect upon the struct lire he 
IS designing in order to test its strength. 
Fur simple hinldingh he can utilize mathe- 
matics, hut for structures of more than 
three (»r four sltiries the task becomes so 
involved as to be practically impossible 
by such means. 

The sln’'»s recorder, which weighs only 
an ounce or so, by an ingenious system of 
mirrors, lenses, and prisms writes a record 
of ihe stresses in models on pholugrapliic 
paper by means of a pencil-point of light 
moving back and forth across the paper, 
which IS fastened to a revolving drum. 
Simultaneously, time marks are “flashed” 
on the record by an electric spark operated 
by a magnetically controlled tuning fork. 
This arrangement enables the observer to 
compute lime intervals on the record to an 
accuracy of l/KKX) of a second or better. 
The models used in Technology’s laboratory 
of engineering seismology are made up of 
flat steel bars welded together at the joints. 
At the “floors” of the frame are iron weights 
proportioned to represent in miniature the 
weight of the prototype structure. 

A model, if built according to the cor- 
rect model laws, will react to an artificial 
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earthquake in exactly the way the largo 
structure would react to a natural earth- 
quake, only on a amaller scale. If the scale 
ia chosen proj^rly it is quite possible to 
build a model of a ten-story structure 
having a total height of only four or five 
feet and a total weight of perhaps a hun- 
dred pounds. Such a model can be put on 
a "^shaking table,** which produces an arti- 
ficial earthquake, and the results will im- 
mediately reveal more than months of care- 
ful figuring could. 


At. 
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Rayon Production in 1933 

T WO hundred million pounds of rayon 
were produced in the IJnilcd States in 
1933 — an all-time record, according to 
Chemical and Metallurgical Engineering. 
World production also rose to unprec- 
edented heights. Somewhere in the neigh- 
borhood of 600,000,000 pounds was pro- 
duced, the United States leading the list, 
with 2^2 times the production of its near- 
est competitor, Japan; and with Italy, Great 
Britain, and Germany following closely in 
that order. In the cases of both the United 
States and world production, 1932 was 
badly eclipsed, the former by 52.2 and the 
latter by 17.8 percent. 

Further emphasis is being placed on low- 
luster yarns and on fine denier filaments. 
The latter have contributed materially to 
the truly remarkable improvement in wet 
and dry strength that has been made in 
recent years. In the last ten years, arcord- 
ing to Textile World, dry strength has been 
increased by 30 to 50 pCTcent and wet 
strength by 80 to 90 percent. 

The anli-creasmg process developed by 
Tootal, Bruadhurst and Lee, Ltd., is now 
being used in at least three plants in the 
United States. By the formation of a syn- 
thetic resin of the urea- formaldehyde or 
phenol-formaldehyde type within the fiber 
of the fabric, the resistance to creasing of 
both cotton and rayon has been greatly in- 
creased. Another resin-treated fabric, Revo- 
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lite, developed by Johnson and Johnson in 
co-operation with the Bakclite Corporation, 
was announced within the year. Tlie product 
resists oil, water, and most cleaning prepa- 
rations and is used for drapes, theatrical 
scenery, and siindar purposes. — A. E. B. 

Diet and Teeth 

S INCE 1917, May Mellanby, wife of the 
physiologist Edward Mellanby, has 
been continuously engaged in researches 
for the Medical Research Council on the 
effects of diet on the structure of the teeth 
and on dental disease. 

Mrs. Mellanby has shown that the liability 
of a tooth to decay depends largely on the 
perfection of its structure, which in turn 
depends on nutritional influences during 
growth, both ante-natal and post-natal. Ill 
formed teeth are much more common than 
has been supposed and are particularly 
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liable to bacterial invasion. The teeth re- 
quire for their formation adequate supplies 
of calcium and phosphorus and an ample 
supply of vitamin D to insure that these 
are pul to use. The same factors are neces- 
sary for the health of the teeth during the 
rest of their lives, and especially for the 
healing of caries (cavities). Thus two main 
factors control the onset of canes: The 
better formed the teeth, the more resistant 
they are; and, independent of structure, 
resistance is directly influenced by diet. 
Prolonged studies of children’s teeth have 
confirmed the views formed by Mrs. Mell- 
anby — that the health of the teeth can 
be largely controlled by certain dietary 
constituents, some of which are protective 
and others harmful. Prominent among pro- 
tective substances is vitamin D (found in 
egg yolk, animal fat, milk and cod-liver 
oil). Cereals, such as oatmeal and bread, 
are given as the best example of harmful 
foods. Mrs. Mellanby has shown that per- 
fectly calcified and regularly arranged teeth 
can be produced by including in the 
maternal diet during pregnancy and lacta- 
tion, and in the diet of the offspring dur- 
ing dental development, substances con- 
taining much fat-soluble vitamin, calcium 
and phosphorus, such as milk, egg yolk, 
fish, and animal fats. The vitamin D ran 
he obtained also by exposure of the skin 
to sunlight or other sources of ultraviolet 
radiation. Cereals, espivially those lich in 
embryo, such as oatmeal, tend to produce 
badly developed teeth and call for a cor- 
responding larger supply of calcifying foods 
for good development , — Journal of the 
American Medical Association. 


Tliia aitiac*a drawing ahowa tht dcaign adopted by tka Tanntaaaa Valley Authori- 
ty for the Norrie Dam on tha Qinch River near Knoxvillci Tenneaaec. The apiU- 
way aaction and tha power houaa art ahown. The dam 'itadf ia approximately at 
high aa a 20-atory building and tha power houae ia aa tall aa a 12-atory building. 
The dam wilt craata a laka of 83 aquara milea with a ahore line of b^wcen 800 
and 900 milaa. A roadway topping tha dam will form the connecting link in the 
**freaway** which the TVA ia building from Knoxville to Coal Cra^. Work on 
the dam it prograaaing rapidly and probably wilt ba completed within two and a 
Half yeara. Jo^ L« Savage, chief deaigning engineer of the United Statea Re- 
clamation Servica. directed the deaign of thia, and of Boulder and Maddeft Dama 


Is Washington Monument 
Disintegrating*/ 

1 $ that beautiful marble shaft, the Wash- 
ington Monument, beginning to crumble 
and decay? Of late years a slow ilaking of 
the marble has become more and more 
noticeable until Bureau of Standards ex- 
perts have been called upon to investigate 
the cause and cure of this “spalling.** U 
occurs mainly in the lower 150 feet of the 
structure and affects the marble mainly 
along the horizontal tnortar joints. A pos- 
sible explanation ia that the marble is sup- 
porting more than its share of the super- 
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The convertible plane in landing or take-off condition 


imposrd weight, and that this results in 
the spalling. With iinifonn distribution of 
the load over a hoii^ontal sectiun of the 
rnatx^nry at the ground level and the max- 
imum wind pressure, no part would be 
stressed as much as 700 pounds per square 
inch. Tests recently made on blocks of the 
same material which had been exposed to 
the weatlxT for about 70 years indicated a 
l>earing power of more than .5000 pounds 
[>er square inch. Hence the spalling and 
cracking of the marble indicate that it is 
actually stressed much more than the the- 
oretical 700 pounds per square inch. 

Details of the early const met ion of the 
Monument are not available, but it is l>e- 
lieved that a rubble masonry hlling exists 
between the outside marble ashlar and in- 
side walls of granite ashlar. Thin mortar 
joints in the ashlar masonry and thicker 
mortar joints in the rubble fill would ac- 
count for uneven distribution of the loading. 

The experiments now in progress are for 
the purpose of determining if a proposed 
plan of widening the horizontal marble 
joints for an inch or more from the surface 
and refilling with a mure elastic mortar will 
overcome the spalling. For this purpose it 
was considered desirable to use marble of 
the same kind as that in the monument and 
which had been exposed to the weather 
f(»r a similar period of time. Some blocks 
were taken from the top of the old Patent 
Office Building for the experiments, since 
the marble in it came nearest to satisfying 
these conditions - A. E. B, 


Memorizing Log tt 

T he logarithm of pi to the base ten is 
often used in scientific problems. To 
memorize this value to 20 decimal places, 
memorize the following rhyme. Each word 
represents a digit of the number, which is 
determined by the number of letters in the 
word. “No” represents zero. Log,o 7r = 0.49- 
714987269413385435. 

No task, therefore, becomes a bore 
Following pleasant Science. 

It simply increases what I use, and 
Supplies might, like the lion's. 

--Earl C, Rex, M, S. 


silver offers the advantage of such a high 
melting point, compared with normal bear- 
ing alloys, that it is possible to heat the 
evacuated apparatus to red heat or higher, 
which is often necessary in th6 prcKliiction 
of a high vaeftum. — A, E. B. 


A Convertible Biplane 

T he retractable landing gear has become 
almost a commonplace. Now we have 
the possibility of retractable wings. The 
Aircraft Improvement Corporation has de- 
veloped a retracting system whereby a bi- 
plane can be converted into a monoplane 
or vicc-versa. 

One of the photographs shows a model of 
a biplane with air-cooled engine, a closed 


cabin body, and a landing gear. If the 
landing gear is swung about a horizontal 
axis it can be retracted so that only the 
wheels project slightly under the lower 
wing. Then by means of a carefully de- 
signed mechanism the supporting struts 
can be swung backwards and inwards; 
thus the lower wing on either side retracts 
and fits snugly into the side of the fuselage. 

What is the advantage of such an opera- 
tion? For landing, take-off, or climb, the 
lower wing will be extended^ the loading 
in pounds per square foot will be light and 
hence performance will be good. 

For high speed, the lower wing will be 
retracted, leaving exposed the smallest 
amount of frontal area. 

Exhaustive wind-tunnel tests at New 
York tJniversity have indicated that the 
idea is thoroughly sound from an aerody- 


namic point of view. The mechanism has 
been simply and carefully worked out. Full 
ftight embodiment of the idea is thoroughly 
justified.— /<. K, 


Flight by Man Power? 

W RITING in Flugsport, Herr Haeszler 
advocates the establishment of a prize 
for a new sport — flight by man power. 

He suggests the construction of a large 
glider of very light weight and clean lines. 
Within the body of this glider there would 
be place for a man in a reclining position, 
with his feet on bicycle pedals. The pedals 
would drive an airplane propeller through 
a chain and sprocket. The man-powered 
machine would be launched into space 
just like an ordinary glider by rubber 
shock cord methods. Then the legs of the 
man would set the propeller in motion and 
he would be able to stay aloft for a flight 
of say 1000 yards. The aircraft would be 
so designed as to be stable, and the only 
control necessary therefore would be the 
rudder control, effected through a hand- 
operated steering handle inside the body 
of the glider. 

There is no doubt that if such a concep- 
tion could be realized, there would be 
plenty of amusement in the new spc»rt — 
certainly more than in the glider alone. 

The question arises: Is the conception at 
all possible of realization? 


To fly at minimum power the weight of 
the man and the glider must be low, the 
area of the wings so large that the flight is 
very slow, and the man himself must be a 
superlative athlete. 

Scientific investigations have shown that 
a trained rpnner can achieve 1.4 horsepower 
for an instant, and average lj2 horsepower 
for five minutes. If a glider could be built 
weighing only 300 pounds (man included) 
and with a wing area of 400 square feet, 
then the minimum power delivered to the 
propeller would have to be 1X)4 horse- 
power. The speed of flight would be 24 feet 
per second. This would be postulating a 
very efficient wing, and practically no re- 
sistance for the rest of the aircraft. 

It is difficult to build so light a glider 
with so large a wing area, and difficult to 
keep it practically as efficient as the wing 


The landing gear of the convertible plane has been retracted 



Silver for Oil-legg Bearingg 

S ILVER may be used as bearing metal 
in bearings operating without any 
lubricants, according to Chemical and 
MetallUTgical Engineering, especially for 
revolving machinery used in high-vacuum 
equipment. The silver bearings are said to 
possess very smooth running properties and 
make it possible to dispense with the un- 
desirable evaporation of lubricants which 
takes place in high vacuum. Furthermore, 
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The pietoni and ofcillating dUlu of the crankleM engine deecribed 


alone. And it would be a problem to find 
a very email man with the enormous 
strength and stamina required. 

While the outlook is not promising, it is 
not hopeless. Tlie practical thing to do 
would he rebuild a glider, installing the 
man-power propeller drive, and try it out. 



Even if a long hop could not be achieved, 
the glider once launched would stay aloft 
longer, and even without completeness of 
human flight, some exciting sport would 
be achieved.'—^. K, 


Cows and Aviation 

T he cow d<.>C8 not fly, but John Wilson, 
Chief Inspector of the Boeing Airplane 
Company, lists many parts of its anatomy 
which do. The casein in milk makes a 
strong glue, and casein glue is used ex- 
tensively in the construction of wing ribs, 
panels of plywood in the airplane cabin, 
and BO on. Hot glue is made of cow's hoofs. 
Its hair is used for chair padding and sound 
deadening. Hides are made into seat covers 
and straps, and into the fine hide glues 
which are used in wooden propeller manu- 
facture. Finally, the gold-beaters* skin for 
dirigibles is made of its entrails. Certainly 
the cow makes praiseworthy contributions 
to aerial navigation. — A, K, 


Pre-Stregsing Conc^'ete 

A NOVEL type of concrete construction 
was exemplified in the pre-stressed 
concrete tank recently exhibited by the 
Stebbins Engineering Company. This tank 
was built by pouring concrete within forms 
in which asphalt-coated stressing rods are 
suspended. After the concrete has set, com- 
pression is applied to the wall by tightening 
nuts on the ends of these rods. The next 
operation is to tighten continuous hoops 
around the tank to the desired stress. The 
tank is then finished by applying a coat of 
unstressed concrete outside the hoops. Bot- 
toms are made with radial reinforcing and 
linings and generally of acid-proof stone- 
ware. Dome covers are built on a beam 
principle and attached to the body by the 
stressing rods. 


Tanks of this have been used for boiling 
tanks in the pulp and paper industry. At 
lower temperatures they are suitable for 
pressures as high as five pounds per square 
inch in a 30-foot diameter tank. Water 
tanks as large as 120 feet in diameter have 
been built. — A, E, B. 


A Cranklegg Engine 

T he Sterling Engine Company has pro- 
duced a novel engine, which while pri- 
marily designed for motor-boat work has 
real possibilities in the aircraft field. It 
is a crankless, two cycle, compression- 
ignition engine burning heavy fuel oil. Cam- 
shafts, cylinder heads, valves, and other 
parts are eliminated. 

In our diagram and photograph two 
combustion chambers are indicated. Two 
opposed reciprocating pistons work in each 
combustion chamber. The cycle of opera- 
tions is as follows: The bottom cylinder has 
its pistons at its maximum displacement 
from one another. The ports at either end of 
the chamber are uncovered. Through the 
left-hand port scavenging air under pres- 
sure is being admitted; through the right- 
hand port the exhaust gases are being 
evacuated. Next the pistons approach one 
another, shutting of! the ports until a very 
narrow space is left between them. This 
is the condition for the upper chamber of 
the diagram. The air at this instant is 
raised to an enormous pressure, and simul- 
taneously fuel is injected. Owing to the 
pressure and high temperatures developed, 
the fuel and air mixture ignites spon- 
taneously without the aid of electrical igni- 
tion. The pistons then move apart on the 
power stroke which ends with the ports 
again being uncovered for exhaust and 
scavenging. To make the scavenging air 
most effective it is compressed in the two 
cylinders at the extreme left, in which 
pistons move in unison with the main pis- 
tons. 


Now we come to the elimination of the 
crank, from which elimination the name 
of the motor derives. This is accomplished 
by the two inclined disks, which are vir- 
tually flywheels, driven at either end 
through Mitchell or Kingsbury thrust bear- 
ings ( such as arc universally used on ships 
the world over). As the inclined disks os- 
eillale and rotate, they turn the central 
shaft. 

Why are we so sure that such an engine 
has decided possibilities for aircraft? 

Because, first of all, this arrangement 
allows the prime mover to have minimum 
frontal area for a given power. A powerful 
water-cooled unit could disappear complete- 
ly within an airplane wing. Another advan- 
tage from an aircraft point of view is the 
burning of non-inflammable fuel. 

There is one other point to which atten- 
tion must be drawn. In the ordinary two- 
cycle engine in which fuel and air are ad- 
mitted together while exhaust is still going 
on, there is always some loss of the incom- 
ing charge. With fuel injection at the 
instant of maximum compression such loss 
disappears, since fuel is only admitted when 
both the air inlet and the exhaust ports 
are closed . — A K. 


PuBhing ^Round a Corner 

O NE of the problems of airplane con- 
struction is control at a distance. It is 
easy enough to exercise a pull at a dis- 
tance, but it is not so easy to push at a 
distance, particularly if the push has to be 
“’round the corner”; that is to say, not in 
the same straight line as the original push. 
For example: The pilot may have to open a 
throttle fur an engine which is mounted 
outboard on a wing. Here the effort has 
to be carried back in the fuselage, outward 
along the wing and then perhaps upward 
and forward to the engine nacelle. The 
throttle may have to be opened or closed. 
Therefore if a pure cable system is em- 
ployed, it has to be in duplicate; one 
cable pulls the throttle one way, the other 
cable reverses the action. Moreover, cables 
are not always positive enough. Therefore, 
where (Hstance controls ’round comers have 
to be employed, designers flu/'^mploy push 
rods, and i number of bell cranks. Push 
rods and bell cranks are apt to be heavy 
and awkward. 

These problems arise with auxiliary bal- 
ancing surfaces on the rudder, elevator, or 
aileron; throttle and spark controls; 
carbureter adjustment; controllable pitch 
pimpellers, and so on. 

The Simmondj-Brewsier control system 
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seems to accomplish this pushing “ *rounil 
the corner** in a simple und ingenious 
manner. 

In this control, there is first of all an 
inner cable. This gives a pull at a distance, 
no matter whether action is in a straight 
line or nut. The cable passes loosely 
through an “olive/* as shown in the draw- 
ing. The “olive” has a socket -like recess 
at either end. Into these sockets fit “spacers” 
which are tubes with rounded ends. The 
spacer can evniently move around in the 
socket of the olive. Now let its imagine 
the cable, the olives, and spacers mounted 
in an outer casing. Qnite evidently a pull 
at one end will he transformed into a pull 
at the other end through the cable. A push 
at one end will tighten up olives and 
spacers and so compression cun he trans- 
mitted tliroiigh the tube but owing to the 
ball and socket arrangement, flexibility is 
not lost. The ends of the cable can be ad- 
justable, pro\tded with eye-ends, lock nuts, 
and so on. — A. K, 

A Dangerous Sport 

I T is considered exciting sport to hunt 
birds or foxes. Sportsmen travel to 
Africa to kill lions and be thrilled. But 
here is a more exciting sport in reverse; 
to be bunted by bombing airplanes while 
seated in a motor boat. Of course, the bomb- 
ing pilots do not attempt to bit the target; 
their aim is to come as close to it as pos- 
sible without actually scoring a direct hit. 
But even then sitting in the target boat 
must be far from soothing to the nerves. 
This form of target practice is considered 
highly effective training by the British 


Lefi! Near tha lower left- 
hand corner is a group of 
parts for the new airplane 
control cable designed for 
pushing around comers. 
Sections of the cable and 
housing are shown to the 
right in the photograph. 
Betow! A cross-section 
drawing of one of the **ol- 
ives** of the cable system 



Royal Air Force. The boats are 37 feet 6 
inches long, are constructed of mahogany, 
powered by three 100 horsepower engines, 
and develop a speed of mure than 30 miles 
per hour. They also have great maneuvera- 
hilily and can lay effective smoke screens 
as added protection against the bombers. 

In the construction of the boat every 
precaution has been taken against accidenls. 
Thus the crew, sitting amidships, is pro- 
tected by an armored cowling. This cowling 
is continued over the machinery and gaso- 
line tanks. The sides of the vessel are also 
protected in like manner. Forward of the 
steering compartment is a small coc’kpit 
w'llh duplicate controls, so that when the 
boat is not in use as an actual targiH the 
< rew can diive the boat from the forward 
position. 

There are still other precautions: For- 
wanl of the open cockpit, the hull is filled 
with a form of expanded rubber which 
weighs about l/10th as much as cork. This 
material is extremely buoyant and should 
bombs be dropped on this section of the 
hull (even if they passed right through) 
the rubber filling would prevent the boat 
from sinking. The hull is also divided into 
water-tight compartments so tliat if a bomb 
passes through one section of the hull only 
that one section becomes water-logged and 
It is possible for a mt'mljer of the crew to 
proceed forward, plug the hole when not 
being bombed, pump the water out quickly. 


and proceed with the regular day’s work. 
The boat is of course quite inexpensive 
compared to the armored battle cruisers 
previously used in such target practice. 

Having read of these various precau- 
tions, are our readers anxious to act as 
targets for a few fast bombing planes? — 
A. K. 

Fake or Fact? 

C AN a South Sea Islander walk bare- 
footed over red hot stones? A read- 
er of this magazine, Mr. A. W. Peters 
of Kirkwood, Missouri, submits this ques- 
tion in the following form: 

‘in Frederick O’Brien’s book ‘Mystic 
Isles of the South Seas’ he describes a 
ritual performed by certain tribes in Tahiti 
which consists of walking barefooted over 
red hot sloneH healed in an excavation 25 
feet long by 15 feet wide by five feel deep. 
Mr. O'Brien stales there was no trickery 
used, nothing put on the soles of the feet, 
and that while a paper be threw on the 
stones was immediately consumed, the per- 
sons who walked over these same sloneH 
were apparently not injured although the 
leader stood in one spot while being photo- 
graphed. 

“Was Mr. O’Brien in a sort of hypnotic 
slate, or is such a procedure a fact?” 

Mr. Peters* question was referred to 
the anthropologist, Dr. Alfred L. Kroeher, 
who passed it to Mr. Peter II. Buck of the 
Department of Social Sciences at Yale 
I’niversity. Mr. Burk replied to it as fol- 
lows: 

“I saw a party of Fijians perform the 
ceremony some years ago in New Zealand. 
It looked very simple and natural. In the 
SfK'iely Island Group it iiseil to enter into 
certain religious liliials in the island of 
Raiatea, which was the religious center of 
the Group. I met an old Ruiatean who had 
taken part in such exhibitions and he said 
it was a good ‘stunt.* The religious side of 
the business had disappeared and he looked 
upon it merely as a speelariilar exhibition. 

“The question why people can walk over 
hot stones is a job for the physicists who 
are concerned with heat. I do not know 
of any Bcdentific investigation having been 
made by men who are qualified. The gen- 
eral opinion appears to he that the stones 
used are bad or rather poor conductors of 
heat. The heat of the upper surface of the 
stones is not sufficient to burn the thick 
soles of the fire-walkers unless the feet re- 
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main in contact with the same stone for 
some time. The natives walk deliberately 
over the stones, but they don't stand on 
the same stones for any length of time. 

**In preparing the oven, the natives were 
careful to level out the hot stones so that 
they would not slip, and to remove burn^ 
ing pieces of wood and hot embers from 
the surface of the stones. They were careful 
not to tread on live embers that stuck in 
the interstices between the stones. Thus 
live embers burned, but the upper surface 
of the stones did not affect them. 

**1 regret that I cannot give you exact 
details to meet your requirements but as 
I said before it is job for a physicist and 
not a humble ethnologist." 


Steel Roads 

S TEEL as a road-building material is 
being widely experimented with 
abroad, according to the Industrial Bulle- 
tin of Arthur D. Little, Inc. "For new road 
construction, iron grilles, weighing about 
50 pounds per square yard, are anchored 
to the grave] bed, welded or bolted to- 
gether, and then covered with about two 
inches of asphalt and fine gravel. The 
grilles are made at the factory, making the 
labor of using them very slight, on the job. 
The idea of metal roads has been tried to 
a certain extent in this country, and Ameri- 
can companies are watching these new 
European tests with interest, for 500 to 
1000 tons of steel per mile of road is no 
small matter.”— E, B. 


to the docking floats. There will be no 
confusion for outgoing or incoming pas* 
sengers, since there will be but one way 
for them to go when embarking or disem- 
barking and visiting the various offices for 
necessary formalities. 

Extensive parking facilities, docking 
facilities fur planes of over 200 feet in 
span, and a fine architectural and land- 
scape layout complete the airport. — A, K» 


Camera Shutter Synchronized 
With Illumination 

T he amateur photographer who makes 
use of Photoflash bulbs for photographic 
illumination will find a valuable accessory 
to his work in a little device called the 
Photoflash synchronizer. This consists of 


The handy device 
for synchronizing 
the camera shut- 
ter with the light 
from a Photoflash 
bulb. The cable 
release of the cam- 
era is placed in 
the slot near hand 



A Magnificent Airport 

E arly in March Pan Amencan Airways 
opened a magnificent airport on Bis- 
cayne Bay, Miami, Florida. The airport area 
covers about 44 acres of land. At its central 
point is located the passenger terminal, in 
the form of a three-story building. This 
houses waiting rooms, international mail 
office, emigration offices, customs rooms, and 
*'0 on. The spacious central hall is two 
stories high, and its ceiling is decorated 
with the signs of the Zodiac, historic air- 
planes, and so on. A huge globe is placed 
in one wall, and moving pictures may be 
shown on the other side. Around the hall 
are baggage rooms and offices for the air- 
way personnel and radio and weather ser- 
vices. 

The lower floor of the building gives 
access to covered steel gangways which lead 


an ingeniously designed folding reflector, 
a holder for flashlight cells, and a combina- 
tion switch and cable release mechanism. 
In use, the cable release of the camera is 
clipped into position on the synchronizer, 
the Photoflash bulb is inserted in the socket, 
the camera is focused, and the trigger on 
the side of the Photoflash bulh holder is 
released. This trigger, at one and the same 
time, closes the circuit of the Photoflash 
bulb and presses the cable release. 'Fhus 
the instantaneous illumination and the op- 
eration of the camera are perfectly syn- 
chronized. 


New Yellow Fever Serum 

M issionaries, government officials, 

and scientists whose work takes them 
into regions where mosquitoes carrying yel- 
low fever may bite them are now being 



In a "Vitamin Plant.’* Here, in a 
modem factory, under ideal condi- 
tions^ the vitamin of cod-liver oil 
is extracted and concentrated. See 
also the article on the same sub- 
ject on page 244 of this number 


adequately proiecied against this toll-taking 
disease. 

For two years medical research scientists 
of the R«>ckefeller Foundation, working in 
New York at the Rockefeller Institute for 
Medical Research under the leadership of 
Dr. W. A. Sawyer, have applied practically 
I heir vaccination technique. Yellow fever 
virus made safer by at least a hundred pas- 
sages through white mice is used. Along 
with the weakened virus human bli>od from 
those who have had the disease or have 
been vaccinated is injected without bad 
effects. There results an active immunity 
similar to that which is caused by an actual 
attack of the disease. 

When in 1931 vaccination against yel- 
low fever was announced to the medical 
world at a meeting in Philadelphia, it was 
not known how long the immunity caused 
by inoculations with immune blood serum 
would last. Experience has shown it to be 
exceedingly efficient. Protection lasts at 
least two years. 



Two vitwf of ch« btautlful ntw airpon racaotty tfadicotad at Mtami^ Florida 
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Now efforts ire being centered upon 
making the injections less dtfiiciilt and less 
costly in human blood. It is not yet practi- 
cal to protect a whole population against 
yellow fever^ but those most in danger can 
with safety do their work in dangerous 
areas. 

The Pasteur Institute in Paris has used 
in its yellow fever vaccinations the blood 
of immunized horses . — Science Service, 


Draw Bridge for Industrial 
Plants 

I N industrial plants, where it is desirable 
to cross over depressions or to bridge 
railroad tracks and other rough going, a 
small easily operated draw bridge can be 



used to solve the problem. This draw bridge, 
shown in the illustrations, can be supplied 
with either hand or power operation; in 
the latter case the control can be placed 
at some distance from the draw. The coun- 
ter-balancing method permits extremely 
easy and fast operation. The entire bridge 
and its supporting structure is strongly 
braced to carry any ordinary loads. 


Big Telegcope Mirror Cooling 

A HUGE pancake of Pyrex glass, more 
than a foot in thickness, nearly seven 
feet in diameter and weighing 5600 pounds, 
is being cooled slowly at the rate of two to 
four degrees a day. This cooling process 
will continue for more than three months. 
At the end of that time the glass pancake 
will be the raw material for the 80-inch 
mirror in the reflecting telescope being built 
by the Warner and Swasey Company, Qeve- 
land, for the McDonald Observatory of the 
University of Texas. 

The mirror was poured by the ^ming 
Class Works, Coming, New Yoric, in the 
presence of company officials, Dr. Otto 
Struve, director of Yerkes Observatory and 
the new McDonald Observatory, and £. P. 
Burrell, director of engineering for the 
Warner and Swasey Company. 

The grinding of such an enonnous mir- 
ror, exceeded only in the entire world by 
the 100-inch refle^r at Mt. Wilson, is a 
long and tedious ptOeesft. With good luck, 
it may take only a year. II all ooncBtions 
are not perfect, it will take as much as 
two years. 

When the mirror is completed, it will 



Abare end left: The draw bridge 
for industrial plants, showing op- 
eration, and how it bridges depress- 
ed roa^, canals, or railway tracks 

measure 80 inches in diameter, 12 inches 
in thickness and will have a concave upper 
surface one and a quarter inches deep. 
Through the center will be a hole 13% 
inches in diameter for the passage of light 
rays. 

Engineers Play Ping Pong to 
Test lighting 

F rom a delightful indoor sport. Ping 
Pong recently was elevated or degraded 
— purely a matter of viewpoint, of course — 
to a practical engineering demonstration of 
the latest kind of electrical illumination. 
0. H. Biggs and W. P. Lowell, Jr., both of 
the lamp engineering department of the Hy- 
grade Sylvania Corporation, arranged for 
several Ping-Pong matches under a huge 
canopy containing the usual tungsten fila- 
ment lamps and the latest sodium vapor 
lamps, either set being switched on at will. 

These enterprising engineers wanted to 
determine whether the flicker of sodium 
vapor lamps— and there are 120 flickers per 
second with the ordinary alternating cur- 
rent circuit — ^would have an appreciable 
effect on the action. And they further tried 
to determine whether the absence of all 


colors, except yellow, would make any dR- 
ference to the playeia, for under these 
lamps everything appears yellow, gray or 
black. 

The Ping-Pong garnet did indicate some 
stroboscopic effect; that is, the ball and 
paddles did Intermittently flash before the 
eyes. To some it seemed more noticeable 
than to others, and opinion was very mneh 
divided as to whether it is an asset, draw- 
back, or immaterial. 

But the color of the light, at least to those 
who tried playing the game, made no ap- 
parent difference. For while, aa one ex- 
pressed it, ‘*you see better but not so much** 
under the deep yellow, almost amber light 
of sodium vapor, the contrast was not 
marked enough to reveal any departure 
from normal in the eye activity or see-abllity 
of the players. 

The present interest in the sodium vapor 
lamp is due to the enormous gain in 
luminosity with a given current consump- 
tion or wattage rating. The new lamp pro- 
duces two and a half times as much light 
as the usual tungsten filament lamp of cor- 
responding wattage. This enormous saving 
in current consumption is attracting the 
attention of illuminating engineers particu- 
larly with highway lighting in mind. 


Pkrotective Coating for Stone 

A PROTECTIVE coating for stone sur- 
faces, particularly adapted for use 
where stone walls are subjected to the cor- 
roding effects of chemicals or to mechanical 
abrasion, have been developed from certain 
silicic acid esters. Tetraethyl silicate ester, 
dissolved in alcohol, to which has been 
added the desired pigment, may serve for 
this purpose. As the coating is applied, the 
silicic acid is set free, and a rapidly drying 
insoluble film results which is easy to clean 
and which possesses great resistance to 
chemical attack and to mechanical wear. 
By use of proper pigments it may be made 
to resist temperatures up to 1200 degrees. 
Centigrade. — A, E, B, 

Sex Predetermlnatioii Hopes 
Raised 

H ope that U will be possible for parents 
to determine In advance the sex of 
their children was renewed recently by a re- 
port of medical research that appeared in 
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Men who ^know it all”’ 

are not invited to 


read this page 


T B[IS page is not for the wise young 
man who is perfectly satisfied with 
himself and his business equipment. 

It is a personal message to the man 
who realizes that business conditions 
have radically changed in the last few 
years^ and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply locks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

Yie should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidcncc. 
It is called “What an Executive Should 
Know** and it will be sent without obli- 
gation. 


It contains the Announcement of the 
lnstitute*s new Course and Service for 
men who want to become independent 
in the next five years. Among the con- 
tributors to this new Course are : 

Altbeo P. Sloan, Jr., President, Gen- 
eral Motors Corporation. 

Frederick H. Ecksr, President, Met- 
ropolitan Life Insurance Company. 

Hon. Will H. Hays, President, Mo- 
tion Picture I^oducers and Distributors 
of America, formerly U. S. Postmaster 
General. 

Bruce Barton, Chairman of the Board, 
Batten, Barton, Durstine & Osliom , Inc. , 
Advertising Agents. 

Dr. Juuus Klein, The Assistant Sec- 
retary, IJ. S. Department of Commerce. 


I- 


i 


For the Blau who wants to be 

\ * 

Independeiit in the next 5 years 

RfeNnd ftbon AouMIm' 

MKMtaiMkt «f 19 jtmm’ MptriMce m 


John T. Madden, Dean, School of 
Commerce, Accounts and Finance, 
New York University. 

Hubert T. Parson, President, F. W. 
Wool worth Company. 

M. H. Aylbsworth, President, Na- 
tional Broadcasting Company. 

Thomab J. Watson, President, Inter- 
national Business Machines Corpora- 
tion. 

Dexter S. Kimball, Dean, CoUege of 
Engineering, Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here arc a few exam- 
ples, selected from many hundrcds.show- 
ing how this organized knowledge is 
translated into added earning power: 
CASE 1. Works Engineer, salary 
$0,000; now Vicc-Prchident and Gen- 
eral Manager, salary $18,000. 

CASE Local Manager at $5,200; 

now Regional Manager , salary $15,000. 
CASE 3. Production Manager, salary 
$0,000; now President, salary $21,600. 

Send for this Booklet 

For the man who is perfectly content 
with himself and his job, the Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book- 
let pictured at the left costs nothing and 
places you under no obligation. 


To the Alexander Hamilton Institute, 896 Aitor 
Place, New York City. (In Canada, sddreM 
Alexander Hamilton Institute, Ltd., C. P. R, 
Buildinr. Toronta) 

Send me “W’hnt an Executive Should Know,** 
which I may kec^p without cliarve. 


Birsnnws 
AppaKHS 


Buenunpa 

PcMiTtoS,.... 
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the British journal. Lancet, Drs. Harold 
Taylor and Gordon Kirwan-Taylor, London 
gynecologists, tell how they successfully 
applied a modification of a German method 
of predetermining sex of human beings. 

It is a matter of the acidity of the fluids 
involved and the time relations of the 
monthly physiological cycle. 

Three cases in which births have occurred 
resulted as the doctors planned and the 
parents desired. Other cases are pending. 

There is a diversity of opinion in scien- 
tific circles about the validity of the meth- 
ods used. Critics of the findings emphasize 
that the evidence must be much more vol- 
uminous before any conclusions cun be 
drawn with general assurance. 

The sex predetermination technique de- 
pends on the chemical reactions of the vag- 
inal secretions. It was found that the 
s«‘cretion is usually nearly neutral immedi- 
ately after menstruation, becoming pro- 
gressively acid until the next period. This 
IS modified by the alkaline cervical flow 
during coition. Without coition monthly 
variations in the individuars acidity are 
normally uniform. Thus a series of exami- 
nations during one cycle can guide the 
physician’s advice as to the time of coition 
and the treatment that should be under- 
taken during subsequent cycles. The treat- 
ment consists of douches, which if too 
alkaline, too acid, and too shortly before 



coition tend to produce sterility. The ob- 
servations of the London physicians confirm 
the conclusion that uninterfered coition 
following menstruation tends to produce 
sons and before menstruation tends to pro- 
duce daughters . — Science Service, 


American Grown Rubber in 
Auto Tires 

R ubber from the only large source 
, within the borders of the United States, 
the guayiile shrub, has been given a com- 
mercial test in automobile tires and tubes. 
What the motorist and the army could ex- 
pect from tires that would have to be made 
from this local source in case of a war 
embargo was told to a gathering of chem- 
ists of the American Chemical Society re- 
cently by J. Harvey Doering of the Firestone 
Tire and Rubber Company. 

The test tires built by this company from 
rubber that was exclusively guayule failed 
between 8500 and 10,200 miles because of 
tread wear. The inner tubes proved satis- 
factory throughout the test. 

The chief difficulty with the extensive 
use of guayule rubber is its high resin 
content, Mr. Doering said. This can be 
overcome by an expensive process that will 
remove the resin. The tires te.sted were not 
made from treated rubber, but contained 
from 18 to 20 percent of resins. These 
rubbers are extremely soft and sticky so 
that it was found necessary to add several 
’’drying'* pigments before the tires could 
be built* 


Small quantities of dirt and bark in the 
rubber made it very difficult to build good 
tubes. Mr. Doering expressed the opinion 
that these foreign substances could be re- 
moved by some straining method such as is 
used in cleaning reclaimed rubber. 

It seems very improbable that the guayule 
product will take the place of hevea rub- 
ber imported from the East Indies except 
as an emergency measure, such as war. 
Uncle Sam probably has enough stored 
away, in the form of new and reclaimed 
rubber, to last the nation for perhaps two 
years in case of war, while rubber experts 
are developing this emergency supply. 
Under these conditions Mr. Doering prom- 
ised guayule tires as good as the fabric 
tires of 1918 . — Science Service, 

A Ball and S€>eket Power 
Conveyor 

W HEREVER boxes, cans, cartons, bot- 
tles, and other uniform packages are 
to be carried regularly between certain 
equipment or locations in a factory or other 
industrial plant, a new power conveyor can 
often And an economical and desirable ap- 
plication. This type of conveyor, shown in 
the photographs in these columns, is small 
and compact, may be reversed when re- 
quired, is easy to maintain, and above all, 
is strung and sturdy in construction. The 
links of the chain are of such length that 
it can follow very short curves in the con- 
veyor line. The ball and socket connection 
between each link of the chain is so simply 
constructed that it can be separated or put 
together by hand. The wear and tear on the 
chain itself is distributed over large sur- 
faces in the ball and socket, and efficient 



lubrication is maintained automatically. 
These chains can be used either singly 
or in multiple installations, and are adapt- 
able to shunting materials from the main 
conveyor line to a siding. 


Arabic Numerals Not Arabic 

C REDIT where credit is due, even at the 
cost of racial prestige, is accorded by 
the Arabs in their mathematics books, says 
Dr. George Sarton, historian of science and 
research associate of the Carnegie Institu- 
tion of Washington. 

It has been known for a long time, Dr. 
Sarton notes, that the system of numerals 
commonly called Arabian really originated 
in India. However, he adds, they have never 
been called Arabian by the Arabs them- 
selves. In their books they always call them 
*‘llindii numerals .’* — Science Service, 


Desert Marsh Yields Chemical 

S ODIUM sulfate, once a plentiful by- 
product of nitric and hydrochloric acid 
manufacture, has become relatively scarce 
in this country because of recent changes 
in the matuifacliiring processes of those 
acids. Just when it began to appear that 
the United Stales would have to depend 
on imports for its sodium sulfate, an iso- 
lated desert marsh liegan to yield this 
chemical, in practically pure form. This 
strange deposit, where sodium sulfate, or 
“glaiibcrs salt” can lie scooped up by steam 
shovel is known as Rhodes Marsh, and is 
located in Mineral County, Nevada. P. C. 
Rich relates the story of this unique de- 
velopment in Chemical and Metallurgical 
Engineering. 

A few years ago, P. S. Williams, a chem- 
ical engineer at one time associated with a 
concern producing sodium sulfate from 
Carrizo Lake, California, came across an 
old report of Prof. Joseph LeConte, geology 
professor at the University of California, 
in which mention was made of an enor- 
mous deposit of glaubers salt at Rhodes. 
In 1928 he was able to interest a group 
of San Francisco men who spent consider- 
able time prospecting the deposit, surveying 
the markets, and investigating processes for 
recovery of the sulfate. The first plant was 
erected in 19.3p. With the experience thus 
gained as a basis, a program of improve- 
ment was initiated late in 1932, under the 


Right: The batt 
and socket pow- 
er conveyor in 


operation, ehow- 
ing the sharp 
turns that can 
be made. Above: 
Three of the 
links, Indket- 
ing the angle 
et which the 
chein may be 
b e n Upper 
/e^r^lha links 


mty be dbnnect- 
ed or sepereted 
by bend without 
the use of tools 
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Scientific American’s 

Books for Boys 

Our gtock of the four famous books for boys 
which have enjoyed a huge sale, is to be sold 

At a Reduced Price 


These books were written by a former Associate Editor of Scientific Ameri- 
can, A. Russell Bond, who understands boys and knows what interests 
the intelligent, alert boy of today. They tell how to make scores of work- 
able devices for camp use, for sports and games, and for scientific study; 
and many tales are told of engineering achievement that will enthrall the 
ambitious youth with visions of what he, also, may accomplish. 


SCIENnnC AMERICAN BOY 

Explicit descriptions of Yvhat the boys mode 
at tbe Camp at Willow damp Island. Every 
sort of perquisite is included, skate sails, 
snow shoes, tents, surveying, bridge building, 
canoes, wigwagging, Ice-boats, water wheels, 
windmills, etc. 12 mo. Cloth. 317 pages. 320 
illustrations. 

WITH THE MEN WHO DO 
THINGS 

(Revised Edition) 

Stories of engineering accomplishments 
whitdi tend toward the romantic side without 
sacrifiring fidelity of detail Adventures that 
show courage, presence of mind, loyalty to 
comrades and devotion to duty. 12 mo. Cloth. 
275 pages. 26 line drawings, 43 page plates. 


SCIENTinc AMERICAN BOY 
AT SCHOOL 

More extended work for the young lad; a 
cluh house, paddle-boat, signalling, seismo- 
graph, canal lock, gliding machine, sundials, 
magic, sail-boat, bicycle sled, water sports, 
etc. 12 mo. Cloth. 338 pages. 314 illustrations. 


PICK, SHOVEL AND PLUCK 

(Revised Edition) 

Further experiences "^With the Men Who Do 
Things.** The work of the Engineer on actual 
jobs reaching from the Panama Canal to the 
Keokuk Dam across the Mississippi and back 
to New York. 12 mo. Cloth. 256 pages. 21 line 
drawings. 31 page plates. 


These books formerly sold at $1.65 each. To 
elose out our •remaining stock of several 
hundred each, this price has been reduced to 

$1.00 each postpaid 

r *» 

SaENTIFIC American, 24 W. 40th street, New York 
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iiuperintenclence of D. £. Root. At the 
preBent writing the out«put is about SO tons 
4»f finished salt cake per day. 

Rhodes Marsh is roughly circular in 
shape. The mineralised section is about 200 
acres in area and covered with six inches 
to 2 feet of silt. On the south half of the 
deposit^ a 15-foot layer of glaubers salt is 
found immediately under the overburden; 
in places it has been found to be present at 
a depth of 80 feel. The north half of the 
tleposit is slightly different in character, 
large areas having been marked in which 
the glaubers salt is overlain with thenardite 
(anhydrous sodium sulfate) in a layer from 
three to five feet thick. In this portion the 
overburden consists of salt (NaCI) as well 
as fine sill. — /f. K, B, 

Cod-Dver Candy Bars from 
Canada 

I F Junior refuses to lake his cod-liver oil 
“straight/* he probably will not object 
to eating it in a candy bar or ice cream, 
which he may soon be able to do as a result 
of recent investigations. 

A method whereby the fresh cod livers 
can be mixed with cocoa in such a way that 
all the health-giving properties of the livers 
are retained without oiliness or objection- 
able taste or odor remaining, has been de- 
vised by H. A. Wentworth of Fairhaven, 
New Brunswick, the Canadian Department 


supply^ such as the halibut, and an im- 
portant effect of the work may be the 
enlargement of the demand for this type 
of fish . — Science Service, 

Many New Dairy Methods 
Perfected 

T he Grove City Creamery at Grove City, 
Pennsylvania, together with the sur- 
rounding farming community, has become 
widely known as a “proving ground** for 
new ideas in dairying as a result of co- 
operative activities with the Federal Bu- 
reau of Dairy Industry. 

Swiss cheese is now wididy made by the 
“culture** method perfected at Grove City, 
and more and more factories are making 
cheese equal in quality to the imported 
kind. 

Roquefort cheese can now be made from 
cow*s milk in this country, instead of from 
sheep’s milk as it is in France. Recent 
developments indicate that sealing this 
cheese in cans and storing it at low tem- 
peratures preserves the color and general 
condition and makes a convenient package 
for shipping. 

The new method of making a low-acid 
rennet-type cottage cheese has served to 
increase the popularity of this product, and 
its manufacture provides a desirable outlet 
for surplus skim milk in many Pennsyl- 
vania factories and elsewhere. 



New methods for producing 
various dairy products are 
mentioned in the item above. 
While these processes have 
been developed, mechaniza- 
tion of the dairy has kept 
pace. In an American dairy 
farm (shown below), high- 
speed automatic milking ma- 
chines deliver the milk to 
sterile glass containers. In 
England, also, mechanical 
milkers are gaining popular- 
ity* At the left is shown a 
group of milkers at a Kes- 
wick (England) farm with 
up-to-date milking equipment 


of Fisheries has announced. The new mix- 
ture can be successfully used in the manu- 
facture of a chocolate-coated confection. 

Manufacture of the candy has already 
been started and persons who have eaten 
it declare it is impossible to notice any 
taste of the oil. The liver-cocoa mixture 
has also been used in making ice cream 
and milk and egg shakes. 

While the mixture carries no taste or 
smell of oil, it is produced by a **cold 
process*’ and it is stated that there is no 
impairment of the livers by chemical or 
physical changes and that they therefore 
retain unchanged in quality their natural 
maximum quantity of vitamin A, the growth 
vitamin, and vitamin D, the tickets-preven- 
tive, **aa well aa aubstancea for pernicious 
anemia and goiter therapy.” 

It U not only the livers of codfioh which 
can be treated by this method. Other spe- 
cies of fish which store up their oil in the 
liver Instead of having it distributed 
through the body would be a source of 






An Improved method of making concen- 
trated sour skim milk for animal feed was 
perfected a number of years ago, making 
it possible to convert skim milk into a 
form in which it can be preserved and 
transported for feeding to hogs and poultry 
in sections where milk products are scarce. 
Last year 25 factories converted 34 million 
poun^ of skim milk into the concentrated 
product. 

Sticky Stalislics 

I T has been said that animal glue serves 
man from the day he is bom and placed 
in a cradle until he is laid to rest in a 
casket. The extent of the animal glue busi- 
ness in this country can he appreciated 
from the fact that the domestic production 
of glue from hide and bones totaled nearly 
60,000,000 pounds in 1931. 

George I. Cooper, writing in Chemical 
Industries, discloses the somewhat surpris- 
ing fact that the strength of animal glue is 
nearly always underestimated. Whenever it 
is used properly, it provides a factor of 
safety which is so large as to be a virtual 
guarantee that if failure occurs it will not 
take place in the glue itself. The tensile 
strength of the best grades of woodwork- 
ing glue is 20,000 pounds to the square inch. 

Wood joints, made under proper condi- 
tions with ordinary paper box glues show, 
when ruptured, wood failure while the glue 
has held perfectly. This proves that the 
tensile strength of the lowest grades of 
animal glue is greater than wood, although 
their use is not recommended for wood- 
working because to give such results they 
must l>e used under more exacting con- 
ditions than prevail in commercial shop<-. 
E. B. 

Crystal Speaker— Crystal Tones 

T he advent of a new crystal speaker 
with a sensitivity said to be much 
greater than that of the magnetic speaker 
and somewhat greater than that of the or- 
dinary dynamic is causing an increase in 
the use of centralized radio in schools, hos- 
pitals, and hotels. 

After many years of experimenting, it was 
found that crystalline plates of Rochelle 
salt cut perpendicular to the “A” axis and 
with the edges at 45 degrees to the “C” 
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axis tend to expand and contract longi- 
tudinally in response to applied electric 
potentials. Consequently* a bimorph ele- 
ment consisting of two such plates cemented 
together and provided with proper elec- 
trodes will* when held at one end and 
charged with an electrical potential, bend 
and move in a direction perpendicular to 
its major surfaces and parallel to the **A*' 
axis. 

Through such discoveries* a double cur- 
vature bimorph element was developed as 



TRADEMARKS 

and 

UNFAIR COMPETITION 



The new crystal loudspeaker. Note 
comparison with a ruler (below) 


the standard speaker driver, which was 
two and a half inches square by one quarter 
inch thick. This element is clamped be- 
tween rubber at three corners. The fourth 
corner engages a to 1 step-up lever arm, 
the free end of which drives a small cone. 
When HO arranged and operated from u 
conventional radio amplifier, the speaker 
gives a very good response throughout the 
broadcasting range. 

Some of the advantages of this new 
speaker are clear tone, compactness, per- 
manence, and low cost; it requires less 
power for operation, and only a two wire 
lead is necessary as there is no held current 
to be supplied. 


BY Orson d. Munn 

A TRADE MARK is an intangible asset of a business. 

yet its actual value may grow so large that it becomes 
the very foundation on which depends the whole structure 
of the business. Because of this fact, every business man 
should have available such information on trade marks as 
will enable him to judge with a fair degree of accuracy 
the desirability of any mark which he may be considering. 

H ere, in one handy volume, 
written in non-legal terms, is 
a simple yet comprehensive inter- 
pretation of the Federal statutes 
and the body of common law re- 
lating to trade marks and unfair 
competition. 

W ITH new products being developed almost daily as 
the result of scientific research, and established busi- 
nesses reaching out into new fields, the coming year will 
find many new trade marks registered and numerous legal 
battles being waged over the right to use some certain 
mark. To protect yourself against expensive and vexatious 
litigation, you owe it to your business to secure and read 
carefully this new and up-to-date manual that will put you 
on the right track and will enable you to avoid many of 
the pitfalls whicli beset the path of the trade-mark owner. 

Price $1.00 

postpaid 
Published By 

SCIENTIFIC AMERICAN 
24 West 40th Street 




New American Made Telescopes 

E ncouraged by the tremendous suc- 
cess of their 6-power achromatic tele- 
scope the Wollensak Optical Company, 
Rochester* New York* has introduced a 
complete line of American-made achromatic 
telescopes. Because of their optical systems 
and construction these new telescopes are 
considered the finest in the world in their 
price classes. They are excellent for all- 
around sports use and especially suited for 
use as spotting ’scopes by marksmen. 

Yon Gel Sweeter When You 
Smoke 

T he gratificitiMi you get from smoking, 
l^aitlciilsrly when you are tired and 
hui^^ U due to Sin increased amount of 
sngiw in your blood brought about by the 



AN ELECTRIC OAR 
To DO YOUR ROWING 

Ideal for fishermen. Runs at ati adjustable trolling! 
speed of 1 to 2 miles per hour or a fast rowing! 
speed of 4 to ^ miles per hour. Absolutely 
silent. Operates on any 6 volt auto bat 
tcry. Will carry you throu^ a 2S 
mile wind. 


GMMn liiCTRic Oar 

214 Skotwell Park 

SYRACUSK. N. Y. 


FREE 
Booklet 
On Request 
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nicotine from your cigarctte-~>-or pipe or 
cigar. Thin explanation of what hat long 
been a mystery has just been reported by 
two Yale University scientists, Drs. Howard 
W. Haggard and Leon A* Greenberg, to 
the scientiBc journal. Science, 

The nicotine in the tobacco acts upon the 
adrenal glands, causing them to discharge 
more adrenalin into the system. As a result, 
the glycogen stored in liver and muscles 
is converted to sugar, and the sugar con- 
centration of the blood is increased. 

The same thing happens after a meal. 
It is this increased sugar concentration that 
definitely relieves the fatigue and irritability 
which develop when the amount of sugar 
in the blood is at the fasting level; in other 
words, when you are hungry. This also ex- 
plains why many tobacco users smoke when 
they feel tired or hungry. The nicotine re- 
lieves the hunger and fatigue temporarily 
by increasing the amount of sugar in the 
blood. — Science Service, 


Improving Honey 

T rain your bees to sip their honey only 
from orange blossoms and sweet clover 
if you would have them produce the clear- 
est grade of honey. This, at least, is one 



Battery of ultra-filtration units 
used to remove turbidity of honey 


of the conclusions that the layman would 
draw from the elaborate and interesting ex- 
periments of H. S. Paine, S. 1. Gertler, and 
R. £. Lothrop of the Bureau of Chemistry 
and Soils, who report their exhaustive in- 
vestigations of honey in Industrial and En- 
gineering Chemistry. 

It has been known that the color, the 
turbidity, and the caramellzation tempera- 
ture of honey are influenced by its colloid 
content. Some of the difficulties encoun- 
tered in the commercial handling, process- 
ing, and packing of honey are traceable, in 
part at least, to the presence of relatively 
small quantities of colloidal substances. Ex- 
tracted honey for the retail trade comes 
into competition with sirups, and, espe- 
cially when packed in glass containers, suf- 
fers by comparison with the clarity and 
brillianco of appearance to which the public 
has become acci|^|tomed. So the investiga- 
tors determin^^^ find out whether die 
amount of col^wi matter in the honey 
could be controUro by regulating the ^diet** 
of the bees. They collected 37 samples 
representing the most common American 


flora} types and filtered out the colloidal 
matter. 

Now, it is easy to say ‘^filter out the col- 
loids** but aetuaUy to do it is another mat- 
ter. Colloidal matter ia so finely divided that 
It will run right through an ordinary filter. 
Therefore, an ultra-filter must be used. The 
accompanying illustration shows the bat- 
tery of Dawson filters used in these studies. 
The filter proper is made of a nitrocellulose 
film, prepared by spreading a thin layer of 
collodion on the surface of mercury in a 
glass dish and allo%ring it to **harden** to 
a film, which constitutes what is technically 
known as a semi-permeable membrane. This 
membrane will filter out colloids — but it is 
a long, alow process, and must be carried 
out under a vacuum. From three to five 
days of continuous operation were required 
for the ultra-filtration and subsequent wash- 
ing of the colloidal material. 

It was found that dark-colored honeys, 
such as a **diet** of buckwheat produces, 
ran as high as 1 percent of colloidal matter. 
Light honeys, such as those from clover 
and orange, ran less than 0.1 percent of col- 
loids. These colloids, which are the primary 
cause of turbidity in honey, were found to 
consist largely of proteins, emulsified wax 
particles, pentosans, and inorganic constitu- 
ents. The frothing and caramelization of 
honey upon heating were found to be ma- 
terially decreased when the colloidal matter 
had been removed^ — A. E, B, 

Dry-Ice for Spotting Tanks and 
Machinery 

A n interesting method for placing heavy 
u machinery or equipment has been used 
with success by the engineer of a large 
ice cream plant in New York City. 

The problem involved was the spotting of 
a rectangular welded steel brine tank weigh- 
ing 6500 pounds on a fiat foundation. The 
tank was fabricated on wooden cribbing 
placed 80 that all parts of the tank were 
accessible for welding. 

Six blocks of dry-ice (solid carbon 
dioxide), each a 10-inch cube, were next 
evenly spaced on the foundation. The tank 
was moved approximately into place and 
lowered by jacks until it rested directly on 
the dry-ice. At this stage the friction be- 
tween the tank bottom and the dry-ice was 
so slight that the entire tank could be 
moved into exact position by one man push- 


ing against it. It was then blocked to pre- 
vent any lateral shifting, and allowed to 
settle to position as the dry-ice melted. 

The method is believed to 1^ applicable 
to lowering all kinda of heavy equipment 
where space ia cramped and where over- 
head crane facilities cannot be had. 

A similar procedure has been used be- 
fore with ordinary ice but the great ad- 
vantage in using dry-ice ia that the dry- 
ice evaporates without leaving the mesa that 
follows use of water ice. 


Fire Test Adopted As Stondard 

A FIRE-TEST tube apparatus developed 
by the United States Forest Products 
Laboratory, Madison, Wisconsin, and 
accepted as a test instrument by institutions 



conducting research on fire retardants for 
wood in this country, also meets the re- 
quirements of German engineers. 

The fire-test tube was developed at the 
Forest Products Laboratory as a necessary 
preliminary to the Lahoratory*s studies of 
fire-retardant chemicals. It has met a need 
of American testing laboratories for a con- 
venient and reliable standard apparatus for 
testing the^ effects of fire on chemically 
treated wood. The tube, pictured on this 
page, shows temperature, loss of weight, 
{Please turn to page 272) 
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RIclations between Cuba and the United 
States, by Juan Andrea UUeraa, and 
Relations between Central America and 
TUK United States, by Dana G. Miinro 
(International Conciliation, January, 1934, 
No* 296), gives iniormation about such 
hard'to-locate subjects as the Platt Amend- 
ment* Carnegie Endowment for interna^ 
tional Peace^ 44 l Portland Street, W orcester, 
6 cents. 

Wild Flowers in Kansas (Volume LI 
No* 204~7B) is a pamphlet of 293 pages, 
by Frank C. Gales, with 448 drawings by 
Mrs. Albert Dickens. The Department of 
Botany of the Kansas State College answers 
more letters and questions pertaining to the 
flora of Kansas than it does on any other 
subject. No satisfactory book has heretofore 
been available to the layman who wishes to 
learn about the wild flowers of Kansas. For 
copies apply to /. C, Mohler, Secretary, 
Kansas State Board of Agriculture, Topeka, 
Kansas.-'^ratis, 

Rensselaer Polytechnic Institute (En- 
gineering and Science Series No. 45). 
This pamphlet deals with Amos Eaton, 
author, teacher, investigator: the first lab- 
oratories in any country for the systematic 
individual work of students in chemistry, 
physics, and botany: B. Franklin Greene 
and the reorganization in 1849-50. Rensse- 
laer Polytechnic Institute, Troy, N, Y , — 
Gratis. 

Dardelet Thread Handbook, This hook 
of 220 pages contains much theoretical 
and practical information relative to the 
Dardelet thread, other thread forms, and 
thread-locking devices. There arc also a 
number of tables which are not usually 
found in a single handbook. The Dardelet 
thread is designed to provide an efficient 
locked connection between a bolt and nut. 
This connection is produced without undue 
torque effort. Dardelet Threadlock Corpora- 
tion, 120 Broadway, New York, N. Y . — 
$2M. ^ 

Health through the Aces, by C.-E. A. 

Winslow and Grace T. Hallock, is in- 
tended to give boys and girls of high- 
school age a sense of the agelessness of 
man’s search for health. It traces through 
various historical periods the story of how 
man has learned not only to protect his 
own body but that of his neighbors. One 
copy for eadb classroom. Metropolitan Life 
Insurance Company, New York City,----- 
Gratis, 

tun Anclo-Frknck Micro-Ray Link 
'(Sieotrioal (^krnimunication. Volume 12, 
No* 8, Jtnnary, 1934) » This communication 
s^^slt^ hetwecm Eni^^ and France repre- 
sents the shortest wavelangth radio telepho- 
ny Bhh in reitiilar commcicigl operation 
lodtaiy i^y ho oonsidored m heralding 
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NEW GLAND LIFE 

FOR MEN PAST 40! 

Scientist’s Discovery Re-stimulates 
Importa nt Prosta te Gland 

Used b7 Anyone at Home~— 

Brings Amazing Relief from Getting Up 
Nights and Other Weakening Symptoms 



WOULD you like again to enjoy life with 
^youthful itrangth and health! Now science 
has mada an amazing discovery for you— a new 
home treatment for the proitote gland— a most 
essential gland in men. 

Do you miffer nti^t rtslnga— pains in back, 
legs and fbet— fits of weakness and discour- 
agement I These symptoms are traced in un- 
^d thousands of men past 40 to degeneration 
of tfils ntat prostate gland. Now comes 
Thermaimd. No oruga, diets or ezerolses, Safe 
and easy* as washing your faee. Indorsed and 
1 by^igany doctors. Used by over 100*000 
; moQsands praise It In glowinf reports. 
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damn free book of facts 
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for men past 40, W. J. Kirk, Prea, The Cleeire 
Thermal Cempaiiy, 9077 Merrie Ave., Steuhen- 
vine, Ohio. 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


£ have been accused of publishing 
in this column too many descriptions 
of telescopes made by amateur telescope 
makers, rather than other more advanced, 
specialized matter pertaining to the hobby 
of telescope making. We admit the justice 
of the accusation and have gone easy on 
such matter for the past half year or so. 
But we have so many of these descriptions 
on hand and unpublished that we shall 



Callum’a reflector 


run ufl a few in order to make a hole in 
the pile. First, however, some odds and 
ends: 

T he new aluminized mirrors have Iweii 
acclaimed as most satisfactory by sev- 
eral who have had the job done. A dozen 
have asked us for “complete instructions'* 
for doing this job themselves. The February 
number of Publications of the Astronomic 
( al Society of the Pacific contains the data, 
by Professor John Strong of the California 
Institute of Technology — the man who made 
the process what it is today. “The data,” 
we say, but the published data do not in- 
clude the six months of grief involved in 
teaching the temperamental apparatus to 
perform — the “period of adjustment,” a 
term usually applied to the first year of 
marriage and as aptly applied here. 

The Bureau of Standards has recently 
prepared data on another cantankerous job 
— casting speculum metal. Tis said by 
some that here, too, the correct procedure 
is to read all about it 4m^.^en not try it. 

Now that winter is appr^hing — ^in the 
antipodes — we suppose somebody in Ad- 
miral Byrd's expedition will be making a 
telescope in the long Antarctic night. We 
have never learned who. Just before sail- 
ing, Admiral Byrd requested a copy of 
A.T.M., and got it. Who the TN in his 
party is, we can*i say. Has any reader a 
notion? 

O UR mention o| photo-electric guiding 
in the February number brought out 
the fact that the idea had already been 
worked on by not a few. Noel Deisch, 908 


G St., N. Wh Washington, D. C., states 
that an article on the same subject ap- 
peared in Zeitschriften fur Instrumenten- 
kunde, November, 1929, and in Revue 
d*Optique for December, 1931; while Sam- 
uel Wein, 2065 Croston Avenue, New York, 
cites a paper in Physikalische Zeitung 
1905 (p. 838), and states that he wishes to 
co-operate in this problem with interested 
workers. We have known for almost a year 
about the research of one worker on this 
apparatus but he wishes us to keep his 
results under our hat until his equipment 
is entirely freed from bugs— which it in 
said to* be now, or relatively so. 

E have been flirting with the idea 
of starting a new magazine — a small 
one of course, at least at first — for the ama- 
teur telescope maker, and sent out 480 
feelers to that many purchasers of A.T.M. 
selected at random, enclosing in each case 
a self-addressed stamped reply card. Of the 
480 cards, 185 have come back, and of 
these 167 are favorable to the idea of 
organizing a society for amateur astrono- 
mers and telescope makers and publishing 
an organ. On the basis of this we cither 
shall or shall not undertake it! (Tell you 
later.) The names suggested for the society 
and for the magazine range from the sub- 
lime to something else. The most pleasing 
return came from that staunch old tele- 
scope and spectrohelioscope maker, Henry 
B. Prescott of Wells River, Vermont, who 
enclosed two one dollar bills, making him 
potential subscriber No. 1, and said “Let's 
go.” We have already spent his two dollars 
(embezzled it) so it looks as if we were 
morally obligated to start the magazine. 
(By the way please don’t emulate Prescott 
—just yet — for we lack a technically cor- 
rect way to dispose pro tern of such two 
dollar bills.) Our tentative idea is a format 
like that of the Readers Digest^ but a thin- 
ner magazine, of course, for it takes years 
to build up a magazine to an armful, and 
this just happens to have exactly the dimen- 
sions of A.T.M. Accordingly — ^why not make 
the magazine uniform typographically with 
A.T.M. and, as it would contain all the 
advances, regard its bound volumes in the 
light of new editions of A.T.M.? 

A DECIDEDLY neat and inventorish rig 
for a telescope is that of George E. 
Meyers, Ann St., Hartford, Conn. The 
pictures dmost explain them- 
selves* The eyepiece may be 
turned to any position and 
locked there by means of the 
large knurled ring. This is the 
best solution of a bothersome 
problem we have ever seen. 

Meyers* mirror cell is equally 
ideal, permitting micro-adjust- 
ment witbsut loss of alinement. 

It is like the one shown in 
A.T.M. page 449, which also 
screws in. 

The three remaining ''tele- 
scopes shown gie similar in ap- 
pearance— 4wo of them in 


principle. The first is by William Callum, 
secretary of the Amateur Telescope Makers 
of Chicago, and he states that it is a copy 
of Eliason’s, shown on page 386 of A.T.M. 
It has an 8-inch aluminized mirror of 
f/SJ2S. The base is of steel, the tube of 
aluminum. The decimation slow motion, 
on the side, is a new idea and is within 
reach. It consists of an arm which clamps 
to the trunnion supports ^nd which is 
controlled by a wheel running on a bent 
threaded rod. It can be set to 10 minutes of 
arc. Callum says the Chicago group has 53 
members and that they are “as enthusiastic 
a bunch of nuts as you will meet anywhere 
outside of certain institutions which we will 
not mention.” However, a good recipe for 



Meyers* head rig and cell 


longevity is to get nutty over some hobby 
and remain so. 

Gerald £. McCord of Oak Park, Illinois, 
a member of the A.T.M 3 of Chicago, us<*h 
the Porter roller mounting, as Callum and 
others have* He, wisely we think, likes a 
wooden tube* Note picture. Such tubes give 
less trouble from differences of tempera- 
lure than metal ones. 



McCecd’i rotting tfksoopa cover end "*feop« 
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T H£ Rev. Cyril E, MurUii of fhe United 
Church Mntuo at Preeceville, Saskatche- 
wan, writes: 

^I was making my usual round of pastoral 
calls,” he writes, ‘Vhen I happened upon 
a copy of the Scientific American, and 
there learned that it was possible for even 
a ‘sky pilot’ to build his own astronomical 
telescope* I resolved to try my hand at 
telescope making. An order for material 
was sent, a copy of ’Amateur Telescope 
Making’ was obtained and work was begun. 



The Rev. Martin’s telescope 


‘T had almost completed the polishing 
process of I ho mirror when I cracked it 
while wanning it in making a lap. Work 
was held up for another month while an- 
other disk was sent for. This time I had 
blotter luck, the mirror was parabolized, set 
in its cell, and ready for my first view of 
the moon. I shall never forget that night. 
While the neighbors were sleeping 1 was 
aiming my six-inch at the moon. With 
trembling hands 1 adjusted the eyepiece, 
and that which was first a globe of light 
started to define itself until the craters 
and the mountains stood out clearly. Next 
day the mirror was silvered and next night 
the neighbors gathered from far and near 
to look at the moon for the first time 
through a telescope. 

“The polar axis is a piece of 3Mi-inch 
shafting which revolves in two six-inch ball 
hearings. To this shaft is attached a wheel 
24 inches in diameter. A worm gear is cut 
in the edge — this was done in a lathe with 
only a 9-inch swing, by placing a tap in the 
chuck and bringing the edge of the wheel 
against the tap, so that threads were cut. 
The hour circle markings were made on an 
aluminum strip and bolted around the edge 
of the wheel. To the wheel is bolted and 
braced the fork in which the telescope is 
swung. You will also note the two Ford 
brake drums through which the trunnion 
passes. Between these two drums is a disk 
of leather which serves as a clamp to hold 
the tube in declination, when the wheel, 
wUch can also be seen, is turned. The 
whole thing gives excellent results. 

*The cluck was made from an old Edison 
cylinder phonograph motor, the spring be- 
ing tepla^ by a weight. This will keep an 
object jn the field of the eyepiece for about 
half an hour.** 


TO AMATEUR AND PROFESSIONAL 
ASTRONOMERS 

As one of the first to serve the needs of the amateur telescope maker, we 
are proud to announce our new illustrated catalogue witn a complete 
listing of your wants, large and small; highest quality of materials at 
lowest possible prices ; the leader of them all — SATURN telescopes and 
mountings. 

Testing and advice free. 

Send 6c for catalogue 

TINSI.EY LABORATORIES 

3017 Wheeler Street Berkeley, California 



THE CUSTOMER IS ALWAYS RIGHT 
Quotations which will interest 
AMATEUR TELESCOPE MAKERS 

l»enr Mr. Plcrcc 

T hasten to acIvlMo >(m that the teleHCOpe 1m now KMKir It 
could not producu a more perfect tinoire of the niofin and the slaiM 
than It now doen, and I am very grateful to you for all your Miig- 
gcHttons. . . 

Sincerely yours. 

1> Robert Yarnall, Phlla<lelplila, 1*a 

My dear Mr Pierce : 

. The cotirteoiiH, dependable, prompt service you render 
\oin clientele should guarantee a constant expansion of >oiir 
hiisinesK 

With best wishes, I beg to remain. 

Very truly yours, 

H. Randall Lookablll, Madison. Win 


If perfection in parabolic mirrors Is what you want, I guar- 
antee my goods and my work. Send for free price list to 
JOHN M. PIERCE J1 Harvard Spring fields Vu 


Make friends with the Stars 

As a guide, use the new loose-leaf star-book by Dr. Ralph Baxter Larkin 

“A PRIMER-ATLAS of the Stars for John Doe” 

^1.00 postpaid 

The basis of a continuous program of universe study, to 
be developed through supplemental sheets issued at inter- 
vals. (See December Scientific American, page 287.) 

THE STAR-MAP ASSOCIATES 4 Alcyone House, Claremont, California 


Genuine Achromatic Refractors— W orld’s Lowest Prices 

Thc Annotatod Star Maps 
are now ready — S1.50 postpaid. 

Address OFflCAL RESEARCH ASSOCIATES 
P. O. Box 33 S Plainfield, N. J. 



—TELESCOPE MAKERS , 

Hers’s your opnortunUy to Inilld that exira tclewope 
at remarkably low cost k" UIwh, 1" and P/4" thlrk. 
guaranteed quality Complete set. ihrludtng 2 glass 
discs, abrasives, pitch, b^swax and rouge, for only $5 

PRISMS GUARANTEED SATISFACTORY 
or ll/IS"— Jl; I''— 12.75; IVi"— $4.50; 1%"— $8. 

RACK AND PINION EYEPIECE HOLD- 
ERS, PraeUlon madt. Standard IVa" 17.50 

RAMSDBN BYBPIBCES--(liiaat qimllty lentea 
In brass Mbyntinfs. standard iVb’* diam. 

•/a" ar '/•" f'A - M.OO; I'' F.L $2 50 

F.l. 3 leas aytalese stand. diam $3.00 

7i/aX aarlssapa (east Gavaramant $87.50) — $5.80 

MIRRORS ALUMINIZED 

Low prices. Send for informailoo. 

FliUB CaMoa on Tohoeopeo, Jl#iereacf»|»ca, Mnoouforst 
e$c, Viimplvtt iHMtrnotUtns for Telescope Ktoking lOe 

PRECISION OPTICAL SUPPLY CO. 

991 & ISIrd Streat Ntw York City 


ALUMINUM 

COATINGS 


InerobKO the etflcloney of your teleacopo tnlr- 
rora to that of modern professional mirrors 
with evaporated aluminum coatings. After six 
months’ or a year's use these alnmlnum coat-* 
Ings are brilliant and the refleetivfly Is sUll 
practically e(|ual to that of a new stiver sur- 
face Have your mirror coated how and for- 
get all your troubles experienced with silver 
surfaces. Prioea Reaaoaabla and In keeping 
with high -quality workmanidilp. 

Ona disfanal will be seated with 
•ash mlrrar at ae extra eharfe* 


LEROY M. B. 

^509 Lincoln Avenue 


CLAUSING 

Chicago, Illtttoie 
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A Better 
Position 

You can get it 

Hundreds of teachers and stu- 
dents will earn two hundred dollars 
or more this summer. SO CAN YOU. 
Hundreds of others will secure a bet- 
ter position and a larger salary for 
next year. YOU CAN BE ONE OF 
THEM. Comi>lete information and 
helpful suggestions will be mailed on 
receipt of a three-cent stamp. 

Good poaitlona are available now in 
every alate. They will aoon be filled. 

Teachers address Dept. T 
Students address Dept. S 

Conlinenial 
Teachers Agency* Inc. 

18S0 Downing St.« Denver, Colo. 

CoTcrs the ENTIRE United States 



TIN MILLION 

STORY 

PLOTS 


2s,S! 

and AtnorlaMi !• lot ton (inflil. wid«dy uhmI 
by autweaand auinora niid Molton Pb itiro 
Mludioa. RqiittBv vnluNhla to prsd'nwduiuu 
or MW wrhor. Dooklat fma. 


Ximi RUDEI 

ANOCOLLeCrOAS OP 

moQM 

or AIL RACES 
'SENDrOft FhECCKTAtOOUt 
OP BOOKS ON 

SoEMnnc ScxuAUA, 

"TOKtif" 

tiROATE* Classics 

ICALtylUUSmATED 

MAGICA SEXVAUS 

KALSTAFP scifntific and anllirapotogicat 
hooks on the L^e Relations of Mankind are 
enthralling and highly in^prmativc documefits 
by authorities of fntcmaiumal repute. Tksf it 
tt»Ay the FALSTAFF list of permanent ^sWb^ 
senh^s reads like a * Who's fVho" of 

Antrica^t Stplibticated latdieclinl Arbtoaacj 





rAunrrHiiss 

Dept. 5S, 130 Fifcli Ar«.r Nsv Yotks N. Y* 

Please seod me free illustrated 
cataloge of Amatory Curiosa. 


Name Age 

Address 

Cily Stale 


THE SCIENTIFIC AMERICAN 
DIGEST 

(Continued from page 268) 


atid extent of flaming or glowing oil a 40- 
inch strip of wood subjected to a standard 
flame for a standard test period. The tube 
<ir chimney with specimen inside is swung 
from a beam and counterbalanced. Per- 
centage loss of weight of the specimen is 
self-indicated by the pointer and scale. 


New Method of Dehydration 

V EGETABLES may be dehydrated in 
one third the time ordinarily required 
with a method developed by Berthold G. 
Freund and tested by Prof. Charles W. 
Thomas^ chairman of the subcommittee on 
drying of the process committee of the 
American Society of Mechanical Engineers, 
according to Food Industries, The process 
is said to retain the vitamins, so that the 
dried product is equal to the fresh in food 
value. 

With the Freund-Thomas method, the 
vegetables are revolved rapidly in a draft 
of warm air, the tempesature of which does 
not rise above 90 to 95 degrees, Fahrenheit. 
The rotary movement throws moisture off 
the surface through centrifugal action, si- 
multaneously extracting the moisture from 
the inner cells. 

Fruits, meats, fish, and cheese can be 
dried in this way* — A, E, B, 


The Mystery of the “Cyclops” 

W HEN the naval collier Cyclops disap- 
peared without a trace on her home- 
ward voyage from South America to the 
United Slates during the World War, the- 
ories as to the cause of her disappearance 
were many and varied. These have been 
discussed time and again in the newspapers 
so we shall not repeat them here. The latest 
theory, which seems more plausible than 
most, is quoted below from an article by 
Will Talsey in the magazine Our Navy. 

“It will be remembered,” relates the naval 
informant, “that during the war the sweep- 
ings of the rackets joined the navy to escape 
the army draft. There were in the personnel 
of some of the American ships specimens 
of the toughest hombres it has been my 
privilege to know; former convicts, thugs, 
burglars, and crooks of all kinds. Don’t let 
me mislead you into thinking they were 
more plentiful in the navy than they are in 
any city in the land. They weren’t. But in 
some mysterious manner a group of these 
tough guys got into the crew of the old 
Pittsburgh, an armored cruiser. These rack- 
eteers preyed on their fellow enlisted men 
until they created a reign of terror amongst 
them. They became so bold that they fol- 
lowed their fellow seamen to the pay- 
master’s office and forced them to turn over 
their pay envelopes as scon at they drew 
them. They exercised terrorism through 
beatings, threats and worse, to such an extent 
that no, one dared to teU the ol^rs what 
was taking place, A report meant death— 
thrown ovethoard. This condition of affairs 
persisted until this motley gang of criminals 
became so bold as to lar plans to murder 
the ofBoers and tifce ever the ship. But hem 
is where they reckoned wrong for the of- 


UKl to SllOOl? 


Os ysa fwjfy i n s tlss at lirondaist* 



many unusual bsasflta Of msttr- 
bersnlp In the National flnflsM- 
soclatlon — Induding a sample 
copy of Tri AMiatCAW Kifub- 
n AN. the one nulilicatlon 
Totsd eaolusifis^ to giiftS. 


880 tor ilif.. WoMltastM, 0 . 0 . 


MAKE ARTinClAL MARBIE 

('’olorful glossy tiles, no pollsblng, rotber uneanny. 
Tabletops, bookends, whetstones, ash troys, Imtta* 
tton granite, sanitory floors. Herd, tnexpsaslre, fire- 
proof ; enamels wood. Rubber molds for maklngnoTel- 
ties and statuary. Hecret cement processea. Amas* 
ing samples free. (So, rallfomia, business reserved.) 
JOHN K. PAYN 

S4S QrasSe Vltte Avmm Ui Aaieln, Oalif, 


SPRlNtmD RIFLE MODEL 1903 

A 



Cel. SS, 8% DAundit, 48 liK^ieii long, 84 Inch berrel, »»- 
ttfiinblfid find reflnixhfd, without hfiyonot fit reducfid mire, 
810.50. Hfill rHrtrldceti ^ 50 per 100. Iltufitrfiied efiUloi, 
183$. 884 pfiiefi. Army-Nfivy eqalpmeat. infilled for M 
cents, NEW rlmiffir for So slfiinp. KsUbllxlied 1865. 
FRANCIS lANNCRMAN tONi, 801 8’iMiy, N. V. City 


(jouhl Sheti Ua i/ Jladw 


■Mimimumllum 
J^SMameh'SiH net sm/or 

. Lsdrnetkmftwuaa^S^ 

ONtJiMgnmmmui 


(/tJUtO i!li ( il :.■!! ) 




Fancy Cabinet Woods a^ Tbeir Usas 


An entire estelofue devoted to fine woode ntaklng 
fivfitlfibie In the smellext slse tfueatitlea desired over 
100 fine woods In Venoera, Lumlier, Turning Buusith. 
Plywoods snd Inlsld Woods. Interestlof lAwples In- 
cluded. 


Your ropy post prepaid for twanty cents in stamps or 
coin, dedtutlolo agalnat purchases. 


ALBIRT CONtTANTINX AND SON, lee. 
788-788 Eeit ISStli Street, New Yerk, N. Y. 


WE NEED A FEW GOOD MEN 


The Plastet Industry needs manufacturera on small 
scale and for big production of Art Goods, Novelties, 
Houvenlrs, etc. In Plastex and Marble Imliatton. 


Kxperlence unneressary. 5 g material maket $1 
articles. Rubber moulds furnished for speed producUon 
We pisre orilers end buy gooda. Bmsll Inveatmeat brlnga 
big returns. Interesting booklet mailed free. Ptentn Igdui- 
trres. Dept. K. 1088 Waehinfton Avwne, NevYeiii, 1 |!y. 


LuminousPaints ‘El.'Sill’ 

Hammer Ufceraterles, Denver. Cele. (IDst. 1916) 


SADDLE HORSES 

Don’t wait until your dorter erdert--**B]]>X OR 
piK" imt gat m^of my faihlonab^-hn^ threa- er 
five -faltad saddle ^es or toautifuT ponlaa (reaspn* 
ably priced), end find out what a ride on t real sad- 
dle horse Is Mk^ Please sUte yoyr requlrementa 
fully, bwludlag price range. 

RALPH 8 . THURSTOH 
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Kftt«rc*iWiM4trt,** Fm 
Mad* by world-famoui lens spfdaKsti, 
tha WoHeusak Microscope satisfies many 
kdentUlc needs, yet a bright lf>year-old 
can operate It. Kereals miracles of 
Nature everywhere around you. Yields 
wonderful photographs. Endless enter* 
talnment. 

#425— Matelllts IM te 42S die*. llt-SO 


# isa-MsislHw 70 te ISO SISM. 

# lOd-Maiemee lOO SlasMtirt . 5.00 

glide g^Mafcei illdee st beaw 3.50 

At dc«l«rf, or direct from ue. prepsid. 
(Alto ('.O D. if preferred.) Afoiier>bcicfc 

E iee. Btijr American. 

*'Revesllni Nature's Wonderi." 
ktes. deacrlbet Mlcrotcopea, Tele* 
itoopei, BinorularH Free 

WOLLBNSAK OPTICAL CO. 

914 Hudson Ave., Rochester, N. Y. 


Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

73 Branches located in 
Greater New York 
Established 1853 


TJVtwiy™RBajg^ 

Sie536ia&Ese5&' 



Free 

Catal(^ 

Just o0 the Press 

Fully illustrated 
showing footwear, 
clothing and other 
specialties for Camp- 
er and Fisherman 

L. L. BEAN 
382 Main St. 
Freaport, Maine 




Rewards 

IffyevarwIiiterMtml— 

--to 4#valop tha ability to opoak 
gffoetMy la puMlooria evwydtay 
convention— toforgeahead twice 

itfrM 


^ 4|uicldy|hMr aanibc power and 

^ ^%idsoMa&kdieliowyoaeai^^ 
amt. easy borne study metligd.^ 


ficers uncovered the plot, discovered the 
reign of terror amongst the enlisted per- 
sonnel, and had them all arrested. 

“The Pittsburgh in those days was the 
flagship of the squadron sent to Central 
and South America to establish friendly 
relations for our side in the war. When 
it came into the harbor of Rio it found 
the Cyclops about to weigh anchor and 
start home to the States. Since the Pitts- 
burgh was bound on its mission and that 
meant carrying the mutineers half way 
around the world before placing them in a 
naval prison. It transferred the prisoners to 
the Cyclops for shipment home, prison and 
death. 

“Perhaps as the Cyclops neared the 
United States the ofiicers eased down on 
their vigilance. Remember these prisoners 
were wily, cunning and desperate men, 
determined not to have their lives and/or 
liberty taken away from them without a 
violent try at resistance. A guard enters 
the room in which the prisoners are con- 
fined. He is overpowered. The thugs are at 
liberty. They get possession of his weapon, 
kill other sentries and get their weapons. 
They had already perfected plans to sink 
the ship and escape in boats in the con- 
fusion. So they make their way to the 
seacocks. They open them and water pours 
into the low laden ship. The engine room 
is flooded before the officers and crew know 
what it is all about. The dynamos are dis- 
abled and the radio operator hasn*t the 
electric power to send an SOS. With such 
suddenness has it all happened, that the 
heavily laden old ship sinks too rapidly 
for the mutineers to swing the boats over 
side and escape; the tremendous suction 
caused by the Cyclops* fast sinking pulled 
all down with it. Maybe some of the muti- 
neers did get away in a boat. Maybe they 
landed on the beach of one of the innum- 
erable sponge fishing villages that dot the 
Caribbean. Yes, maybe some are even there 
today for there are many out-at-the-hecls 
disreputables strewn from Havana to Tela 
of whose past nothing is known,” 

Although the last explanation appears to 
be the most plausible of all, yet it is a guess. 
What happened to the Cyclops? That was 
the question asked by the United Slates 
Navy and the public back in 1918 and 16 
years later it still remains an unanswered 
question. It remains the greatest mystery of 
the World War. 


Radioactive Textiles 

“TkJnr dear, you are simply radiant in 
ifi that gown!” This remark (guaran- 
teed to “go over big” with any woman) 
may come to be literally true, according 
to reports from abroad where experimenters 
have produced a rayon material which is 
radioactive. This result is achieved by dis- 
solving a minute quantity of radium sul- 
fate in the rayon spinning solution, before 
the thread is manufactured. Fabrics giv- 
ing off mild radiations are said to result 
from the addition of 0.02 percent of the 
radioactive substance to the solution. High- 
er proportions of radium salt naturally 
render the fabrics more intensely radio- 
active. Apparently repeated wearing and 
washing has no appreciable effect on the 
radioactivity of the fabric. 

Just why anyone should want a radio- 
active silk dress is not clear to this writer. 
Moreover, with radium at present prices, 


Look into 
the new 

lmport *4 British 

BimNER 



—and SEE for Yourself 
Why It Smokes So Dry, 
— So COOL and SwectI 


S EE that flutctl lilter of abnoihcnt ceramic around 
the BUTTNER'S inner bowl? Follow the ar- 
rows and see how the smoke travels • Out of the 
Isjwl’s bottom. Up the filter's inside surface over 
the edge — and down its outside surface to the stem, 
and your mouth. 


Herd's tho Clever Liffle Filter 
That Cooli and Driet the Smoke 

The smoke is drawn across more than 7 square 
inches of this ceramic filter’s absurlient, cooling sur- 
face. No wonder it arrives at your lips cool, dry and 
sweet, with all the heat, moisture and unhealthy 
toxins absorbed by the i>o- 
rous filter. Nothing to iiri- 
t ate or harm tongue, throat 
or lungs can enter youi 
niimth 

When the filter gets 
brown from absorption, put 
It in a gas-stove flame a 
minute. It comes out snow- 
white and ready for use 
ag.sin 

Thousands of Pipe-Smnk- 
ers are telling us what a sensation in pi])e pleasure 
the BUTTNER is giving them. Cow^ Dry and 
Sweet from the first puff, no bicaking-in. 



Tn« / uvaaiy ripe smi 

NO “juice" NO bitter taste NO burned tongue 
NO soggy heel 
NO stale smell inthe house 
NO breaking-in 
wet smoke 



Try It at Our Risk 

.Simply pay the postman $2 50 (plus a few cents 
fMistage). Smoke the BUTTNER for a week steatly. 
See how it stays cqoI. sweet, dry If you are not de- 
lighted, more than satisfied, just say so and return 
the pipe; your money will be promptly refunded 

Just Mail Coupon. SEND NO MONEY. 

-MAIl VMIS COUPON TOOAY-— — 

araJSftS**wii*%acfl^ ‘ •• 

Please send me IJuttner Pipes together 

ulth 2 free extra niters. 1 wllTpay the poitnian $2 flO (eaeli) 
plus a few cents postage (If ydU wlxli to send money in ad- 
vaneo it will saie you postage oharges and of course our 
guarantee liolds good.) 

Nmno 


AddrcM. ... 

Deulerg— IFrft# for trege price lisU 
Restricted territorf open for Distributors 
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Here Are The Books That Have 
Helped Thousands To 
END MONEY WORRIES 
FOR GOOD! 


At your request. I shall be glad to send you 
one of the moat ialked'oC little bwks ever written, 
with my complxmcnts 

The name of this book is *‘The Acre of Dm- 
monds.*' It was written by Russell Couwell, and 
so many thousands of people were inspired to 
greater success through it, that it made more than 
$4,000,000.00 for its author, which he used to put 
ambitious young men through College. 

Why am I giving you this tittle book? Frankl^r, 
it is to get in touim with men who have an apti- 
tude for bigger things, men who are ambitious, to 
get them to look over and put to the test of a 
month's trial what 1 believe to be the greatest secret 
of success ill the world today — 


THE SECRET OF THE AGES 

By Robert Collier 

With your permission, I am going to send these 
7 books to you — with no obligation on your part 
to keep them — for you to read and ACTITALLY 
THY OUT, subject to a month's test. 

Of course, T won’t send them without first get- 
ting your permission. The Coupon at the bottom 
of this ad is for your convenience in granting that. 


But Her^s The Most Important Part: 


We have secured from the publishers the ^last 
few hundred sets from their third ' 


sand edition of these books. They | 
out of them long ago, so they let 


few 

g«t 


sets for a song. While 


„ hundred thou- 
got their profits 
us have these 


set of these famqiis^boqk 


they last, you can 
NOt at thtir 


?f*ular price of $7.85— BUT FOR ONLY $1,981 


That $1.98 price Is actually less than the books 
would cost to reprint. It leaves so little margin 
for us that we cannot add any bookkeeping exwnse 
to it. That is why we ask vou to deposit your $1.98 
with the Postman when he delivers the books to 
you, plus the small postage charges. With this 
understanding, however: You get your $1,98 right 
back if you icturn the books u/ithin 30 days. 


"These little books," wrote the Com- 
mercial Reporter, "have changed hundreds 
of lives from humdrum drudj^cry, business 
worry and unsettlcment, into annshine 
and achievement." 


The Coupon below will bring to you the seven 
volumes of "The Secret of the Ages’'^at the special 
low price of $1.98. And in addition, it will bring 
to you a copy of Russell ConwelTs "Acre of 
Diamonds" — nn'th our compliments — to be kept as 
our gift whether you keep the books or not. But 
to get either, you will have to mail the Coupon 
rtgM atvay! 


PImm Rgcurti This Coupon At Oncot 

-I 

{ Tba Kay to Life Books j 

I 330 West 42jid Stroat i 

I Naw York. N. Y. | 

I YES — I want a gift copy of Russell Con- I 
I well’s famous "Acre of Diamonds." You ! 
I may send it to me, with your compliments* | 
I With it, you are to send to me a set of the I 
I seven volumes of "The Secret of th^Ages" ! 
I in the regular $7.85 edition, l^tftitully I 
I bound and stamped in gold. I 

{ I will deposit $1.98 with the Postman in I 

I full payment, plus the small postage charges. . 

1 (postage will be prepaid when $1 98 is sent I 

2 with order.) On this understanding, how- I 

I ever; I can return the "Secret of the Ages" « 
I by express collect, at any time within 30 days, I 
I and get back my $1.98 in full. | 

I Name., 

I Address 

I Cky 

I I 




State 


it is an open qiieatlon whether anyone 
could afford auch a luxury. But no doubt 
a good advertising campaign could con- 
vince the ladies that they can never capital- 
ize their full charm until their silken gar- 
ments broadcast gamma rays.’-'i^. E. B. 


Alcohol Banned in Candies 

T he repeal of the 18th Amendment did 
not abolish that stringent clause in the 
Food and Drugs Act which defines as 
adulterated any confection or candy which 
contains intoxicating liquors, according to 
J. W. Sale, Federal Food and Drug Admin- 
istration. This clause of the law was de- 
signed largely for the protection of children 
who relish candy and cat quantities of it. 
The provision has been stringently enforced 
and, declares Sale, will continue to be 
stringently enforced. The Federal Food and 
Drugs Act states that confectionery is 
adulterated “if it contain* ••any vinous, 
malt or spirituous liquor or compound.** 


How Lightning Produces 
Thunder 

I T is now thought that the sound of 
thunder is caused largely, if not entirely, 
by a sudden increase of pressure due to 
heating, dissociation, and ionization along 
the path of a lightning stroke, says M. G. 
Lloyd, Chief, Safety Standards Section, 
United States Bureau of Standards, writ- 
ing in The United States Daily* 

The energy of a stroke may amount to 
10.8 or 10.9 watt-seconds, of which the 
greater portion is expended in heating the 
air. If the path is assumed to be a foot in 
diameter and a mile long, 10.8 watt-seconds 
would heat it to about 650 degrees. Centi- 
grade, with an increase of pressure of about 
two atmospheres. The dissociation would 
add to this by increasing the number of 
gas molecules. 

This increase of pressure, which may in 
reality be much greater than two atmos- 
pheres, takes place very abruptly and is 
sufficient to account for the ear-splitting 
crash which accompanies a near-by flash 
of lightning. 


Chemistry Aids ^‘Talkies” 

F alse teeth and phonograph records, 
two articles of vridely different utility, 
are produced today in a much improved 
form as a result of the chemists develop- 
ment of the synthetic substance known as 
vinylite. This ubiquitous material, one of 
the large and growing family of synthetic 
resins, is made by the combination of two 
organic chemicals, vinyl chloride and vinyl 
acetate. According to Carleton Ellia, who 
describes it in Industrial and Engineering 
Chemistry^ it is available as a molding pow- 
der in various colors and hat been used for 
wall panels and doors, which xre probably 
the largest single-piece press moldings ever 
made a synthetle resin. The composi- 
tions have bera tried experimentally for 
many articles, including molded jars, auto- 
mobile steering wheels, and translucent 
panels lor lanq> riiadea and indirect light- 
ing fixtures. 

In the sound record industry, a 4-ottnoe 
Vinylite record for motitm picture theatera 
now does the aame job that formefly rMuired 
a shellac record weighing 28 ounces. Imre* 
duotion in siae from 16 to 12 Itiebea 


MAY • tm 


, -v 1 ‘ T si ’ " 

HowtouakayisnrteTintSMttriiy*-^ 
How to secure the utiooii is legd 
l^rotectior-*' ^ 

The man who conceives 
an invention has before 
him a vision of rewards, 
but much must be done 
before that vision be- 
comes a reality. There 
are patent rights to be 
secured, pitfalls to be w|nmgf||m| 
avoided, business op- 
portunities to be sought 
and handled in certain 
ways. To guide him on HnnHnmm 
his way is the aim of BBllllflHwM 
this book. 

Just published^^2nd edition 

Inventions, Patents 
and Trade-Masks 

By Milton Wright 

Attornev and Counsellor at Law, formerly 
Associate Editor, Scientific American 

250 pagUf y/i X 8, 62-69 poftpsid 
Send orders to 
SCIENTIFIC AMERICAN 
24 Wmt 40th St., New York> N. Y, 

r--INVINTION IS ONI PROSUM— i 

Dereloping the invention for its 
commereied value is another problem 

W« sre Moesmsd with dtvsloplog tiia commsrrlsl tsIus 
of Useful Inveotluos that hare lood patent protectloo. 

If ycRi hare such an InraatlDn. submit It to us and 
wo will giro It caroful eonstderatlon. 

All eommunleatlons ttMtod with strict eonfldance. 
We hart boon developing inrtntiuns since 1910. 

THE MERRILL COMPANY 
848 EaMeMt tt. San FraneliH. Calif. 


I SELL PATENTS 

If you wish to add New Products to your line,! 
|or have a good Patent to sell, write roe--^ 

CHARLES A. SCOTT 

JCsteblUhed ItUil 

773 SA Garten Ave. Rodwitar, N. YJ 


lELP FOR INVENTORS! 

Millions hare been made from Ideas properly de- 
veloped and protected. Send us e rough sketch or 
model of your^ Invention agd wo wUl eubmlt com 


pifte reM backed be thirty yean' experience. 
I onfldenllel service; bank rercrances funilahed. 
Modem equipment. We elso manufectuce Inven- 
tions In any quantltiss at low ooeL wtm boiSlet 
"Making Inventions Pay" sent on requasL 

CRCSCENTTOOL COMPANY, O*,tH,0l.eRattl.O. 


wvnrrox’s universal educate 

OoMtlM M. iim«IhiiiIc.I BOttmuui M PwMtvrt 

iMu; iaMratim m pmvriiw nd nlttac AiImM. tnl 


Eiperiawlil IbM W.A 

Hot Insiruinonts and fine MkeblMfy 

HENRY ZUHR. Iai„ 117 Ufayall* it. N. V. e. 
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AiL-WAVI Alft St OUT 

VNLY $(r Of ITOJCIND IN TNI WONLO 

p0H§W(4 kv H. (t, 
intmUtr •/ . 
t1t€VniwtirHilA,C. f 
— P.r. airimii. 



T niS pcNrarful little 
eat Iwtiife in all 
^ . . — .. ftandant broadcast lU* 

ttOM iSS aleo police catle. amateur oalle, foretjoi 
•UtiMa, eoide.attd traiM>Atiantle phone cooversa' 
tloiM. Bnvmd by Inetpenalre batterlea. Avallablo 
u ittt form. Patented terminal color eodlna fea* 
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diaoieter WAt made pomSble by the greatly 
inoreaaed strength and flexibility of the 
new material as well as by its finer texture. 
Other types of records have been made from 
ibis resin. The versatility of vinyl resins in 
this field is illustrated by the successful 
substitution of non-inflammable Vinylite 
for celluloid in disks for home-recording. 
Vinylite can be handled on the same equip- 
ment used for shellac compositions, with 
only minor changes in technique. The total 
production to date, including home record- 
ing, motion picture, and all special Vinylite 
records, is probably about a million records. 

Artificial dentures have been made from 
a number of materials: hard rubber, cellu- 
loid, Bakelite, and so on. Denture composi- 
tions of vinyl resin containing only a small 
amount of pigment and having a very natu- 
ral appearance have been prepared which 
are adapted for this application. They are 
tasteless, odorless, and unaffected by con- 
tinuous exposure to moisture, dilute acids, 
and alkalies. 

Polystyrene, a resin related to vinyl 
pol)rmers, shows great possibilities, but at 
present its cost of production is too high 
to warrant any extensive use. The resin is 
water-white in color and has the highest 
insulating power of any available synthetic 
resin, higher even than shellac. Some 
samples of polystyrene which have been 
examined arc so tough as to require a ham- 
mer and anvil to break them. — A, E. B. 


A Bee-Sized Bird 

H umming birds are commonly con- 
sidered to be about the smallest of 
the feathered family — at least in this coun- 
try. In Haiti, however. Dr. Alexander Wet- 
more, assistant secretary of the Smithsonian 
Institution, has discovered a tiny bird, no 
bigger than a good-sized bee. This insect- 
like bird is quite pugnacious and does not 
hesitate to attack birds as large as a mock- 
ing bird. 


A Flower That Eats Insects 

A BOTANICAL curiosity which can be 
grown in the home has recently ap- 
peared in a metropolitan store. This plant 
is called the Darlingtonia iChrysamphora 
darlington) and in shape resembles the 
hooded cobra of India. The blossoms arc 
brilliant purple and crimson; a fluid ex- 
udatcd from the flower attracts ants, flics, 
and other insects, which the plant promptly 
consumes. In an advertisement of this flower 
an inspired copy writer added the following 
note: kept ih a room free from insects 

it enjoys an occasional particle of meat!** 


INDUSTRY^RESEARCH 

{Continued from page 243) 


the huge stores of these materials as 
assets, when they cannot possibly be 
unless they are moved from the warehouses 
and into t^e channels of trade. Lately, we 
are changing some of our old ideas and 
setting up new conditions to fit our times 
for production and distribution. As soon 
as these ideas are more firmly established 
we will go ahead again at full speed. 

If you would sit down and analyse the 
sftuatioa, you would find out that the old 
maxim, that there Is nothing ao constant 
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Are you seeking 
a school or 
summer camp? 

TTo THOSE seeking guidance 
in selecting a school or college 
we suggest that they refer to 
the Special School Section of 
the current issue of Harpers 
Magazine now on sale. 

In this issue will be found the 
announcements of many of 
the best schools and summer 
camps — academic, prepara- 
tory, finishing, junior college, 
military, and special schools 
A wide range of schools and 
camps in all localities, to fit 
all purposes and purses, that 
will help you in the selection 
of the one best suited to your 
needs. 

Our Bureau will he glad to aul 
you in solving your particular 
school or summer camp problem 
Address Educational Bureau 

HARPERS MAGAZINE 

49 Bmi )3rd Str««t N«w York, N. Y. 

CYCLOPEDIA of 
FORMULAS 

By Albert A, Hopkins 

DRESSED in an attnirtive 
new binding, stronger and 
more flexible than the old, 
this standard referenre is an 
indispensable unit for libra- 
ries, laboratories, research 
shelves and the home. Li- 
brarians tell ns it is one of 
the most frequently considled 
books and its well-worn con- 
dition, wherever found, at- 
tests its usefulness. Over 15,- 
000 formulas cover every con- 
ceivable appHcation.--$5.50 
postpaid, domestic. 

SCIENTIFIC AMERICAN 
S4 WcM 4!lkj|^lre«t N«w York 


as change, forbids and prevents ever crystal- 
lizing anything. When you are discussing 
science and business you are discussing 
the process of change, and nothing else. 

M^em business has had its department 
of finance, its departments of production, 
sales, advertising and so forth, but until 
very recently it has not had a systematic 
department of change making; and that 
is the new factor which is being intro- 
duced more and more into business, from 
the board of directors down. Business will 
change whether you want it to or not and 
so it is necessary to study these changes 
and be ready for them with a new or im- 
proved product. 

Most people think of a research depart- 
ment as a test tube or microscope or some 
scientific instrument of that sort. It is noth- 
ing of the kind. It is more a point of view 
from the management standpoint. Even in 
the laboratory, research is not done in a 
test tube or under a microscope. It is done 
in the mind of some individual long before 
it gets to the test tube stage. 

The research department should keep in 
close touch with the trends of its own busi- 
ness and, what is just as important, the 
trends in other industries. It is only in tills 
way that the outstanding things that are 
likely to influence your own industry can 
be followed. You are always too late with 
a development if you are so slow that 
people demand it before you yourself recog- 
nize it. I'he research department should 
have foreseen what was necessary and had 
it ready to a point where people never 
knew they wanted it until it was made 
available to them. If this is not done, the 
business slumps until it takes a heroic 
method to get it back to where it should 
be. 

T here has been a great deal of failure 
in research in industry for the reason 
we have gone out and hired some tech- 
nician from some reliable organization and 
set him off in a corner and said, ‘That is 
our research department.” That is not 
enough. You have to analyze your business 
to find out what it needs and then give 
the technical man a specific problem. He 
cannot lie a superman and work you out 
of your difficulties in a day or week. 

But industries are fast beginning to 
realize that some department must look 
ahead and plan for the future. So research 
sits in the executive conferences and is con- 
sidered just as fully as manufacturing, 
marketing or any other problem. Instead 
of being put in some dark, unused comer 
of a factory building it is housed as well 
as the other necessary departments of 
business where contacts with production, 
sales and financial executives are easily 
made. With management open-minded to 
the ideas originating from research the 
future of an organization is just as assured 
as if it were covered by an insurance policy 
against becoming stagnant. 

The first thing necessary is for manage- 
ment to recognize that change is inevitable. 
It is then the job of the research depart- 
ment to find and recognize the factors that 
are geing to make it change, and then have 
them digested liy the entire organization 
before the public demands the change. The 
closer contact of research executives and 
other executives in business is bound to 
result in a more complete program of ad- 
vancement. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Inventions and Industry 

I F America wants a Five Year Plan that 
will pul her ahead five centuries, . . . 
let her cease drafting new laws for two 
or three years, while a few thousand 
genuine scientists who are not Yes*Men 
for corporations ascertain which uncx- 
ploited inventions and discoveries might 
be quickly turned to account, without too 
greatly disturbing affairs. There are hun- 
dreds of such, many of them pigeon-holed 
in patent files or else lying around unuse<l 
for lack of financial backing. Let our 
political pundits finance the free experi- 
menting with new ideas, no mutter how 
remote and abstract they may appear to 
laymen; the only proviso being that a com- 
mittee of scientists and engineers unin- 
fluenced by slick profiteers passes judgment 
on the ideas as worthy of inquiry. — From 
“A Short Introduction to the Hintory 
Human Stupidity” by W. P. Pitkin. 

Pictures on Labels 

r was recently held by First Assistant 
Commissioner Kiiinan that where a reg- 
istration was sought for a label containing 
the picture of a woman, either it was error 
to require a statement that the representa- 
tion is fanciful or, if the contrary be true, 
that the consent of the individual he filed, 
where there was nothing to indicate that the 
picture was that of a living person. 

In his decision, the First Assistant Com- 
missioner said: 

“It may, howevi-r, he proper to slate that 
the requirement has been made from an 
analogy to the statutory requirement in 
connection with the registration of a trade 
mark including the portrait of an individ- 
ual. 

“Where, as here, the officials of this Office 
have no basis for considering that the pic- 
ture in the label is that of any living person, 
it is believed unnecessary for this Office to 
investigate the matter. The examiner is 
authorized to withdraw his requirement.” 

Inexpensive Protection 

A MANIIFACTURB:R was amazed re- 
cenily when his attention was called 
to a newly issued patent relating to his 
industry. “Why, we have been doing this 
for the last 15 years,” he said. “Why did 
the government issue a patent for it at 
this time?” 

He then drew out from his desk a small 
printed pamphlet which he issued to the 
trade many years ago to confirm hia state- 
ment. 

Upon being asked whether ho sent a 
copy to the Patent Office he said, **Why no, 
why should I? There is no law requiring 
it, is there?” 

This IS a typical case which occurs quite 
often. Hie manufacturer usually operating 
oit i tttiall capita! to begin with devises 


a new machine, process or article. He doe>« 
not proceed to protect them by a patent 
and hastens to invest capital, equipment, 
and advertising effort in his new develop- 
ment. He may print some interesting trade 
literature describing his product and send it 
out to the trade. 

The chiseler then comes along, files a 
patent application for the new development. 
The Patent Office has n« literature in its 
files which it can cite to anticipate the 
claims of the application and it does not 
have any records of all the trade practices 
in the industry owing to lack of appropria- 
tions from Congress for this particular 
purpose. The patent therefore issues much 
to the chagrin and annoyance of the true 
inventor. 

The moral is that all new developments 
should be safeguarded by patent protec- 
tion but if such protection is not desired for 
diverse reasons the simple precaution of 
promptly sending one or two copies of the 
printed trade literature to the Patent Office 
would serve the purpose in many instancies. 
The Patent Office could then cite the pub- 
lication against the chiseler and thus spoil 
his game. Without having this information 
the Patent Office could not possibly pro- 
tect the original inventor. 

The function of the Patent Office is not 
only to issue patents but also to prevent 
their issuance to unwarranted persons in 
order to protect the public from harassing 
monopolies. Manufacturers and all other 
interested persons should ihiTcfore assist 
the Patent Office by sending all the tech- 
nical publications, reprints, bulletins, trade 
catalogs, circulars, etc., which they issue 
and thus keep the Office inllormed in re- 
gard to their new developments. They 
should also co-operate by sending in any 
specially prepared bibliographies, digests, 
and summaries of the literature on par- 
ticular subjects which are no! ordinarily 
available . — Journal of the Patent Office 
Society, 

Bromo-Quiltine Trade Mark 

I T was recently held by First Assistant 
Commissioner Spencer that The Paris 
Medicine Company, of St. Louis, Missouri 
and Wilmington, Delaware, is entitled in 
register, under the ten year clause of the 
Act of February 20, 1905, the notation 
“Bromo-Quinine” as a trade mark for 
medicinal tablets for relief of colds and 
so on. 

The ground of the decision is that the 
applicant bad had the required ten years 
use and that the mark ran function as a 
trade mark. 

In his decision, after noting that “Bromo” 
and “Quinine” are recognized medical terms 
indicating that the product, as it does, con- 
tains both a bromide and quinine and that 
descriptive marks are registered under the 
ten year clause and that the showing had 


been made that the applicant had the ten 
year use and the mark has always indicated 
to purchasers a source of origin or manu* 
facture, the First Assistant Commissioner 
said: 

“It is urged by the F.xaminer that the 
terms ‘Bromo’ and ‘Quinine* being recog- 
nized inedieal terms cannot indicate origin 
or ownership but merely serve to specify 
or describe a certain product. . . . This 
mark may come under the prohibition es- 
tablished in such cases . . . htil, if so, such 
fact is not disclosed by the record in this 
case nor does it fall within the scope of 
judicial knowledge or inquiry of this iri- 
htinal. 

“Under the circiimstanees this tribunal is 
disposed to adopt the contentions of the 
applicant and accordingly hold the mark 
registrable.” 

Damascus Trade Mark 

I N ex parte Damascus Steel Products 
Company, First Assistant Commissioner 
Spencer held that the company, of Rock- 
ford, Illinois, is not entitled to register, 
under the Trade Mark Act of February 20, 
1905, the term “DamascuH” us u trade mark 
for knives and other tools made of steel. 

The ground of the decision is that I lie 
mark is merely geographical or descriptive. 

In his decision, after noting that Damas- 
cus is the name of ten villages in this 
country as well as the name of an ancient 
city in Syria and that the dictionary defines 
it as indicating steel of superior quality, 
the First Assistant Commissioner said: 

“Tile applicant is between the horns of a 
dilemma. If the term is employed in its 
primary sense, it is geographical and hence 
barred. If reliance is placed upon its sec- 
ondary meaning, it is clearly descriptive 
of the ‘quality of such goods’ and similarly 
barred. . . .” 

Deafness “Cure” Curbed 

A DVERTISEMENT and sale of an elec- 
u trical device called “Mears Airosage” 
as a cure or relief for deafness, is pro- 
hibited by the Federal Trade Commission 
in an order to the Mears Radio Hearing 
Device Corporation, New York City. “Hear- 
ing has been restored by the use of Airosage 
after 20 years of extreme deafness,” the 
company had said in its advertising de- 
scribing the device. 

Findings of the Commission after taking 
testimony in the case are that ti:eatment 
by use of the device is not scientific hut is 
dangerous. 

The company was ordered to slop repre- 
senting that “Airosage” and **Mears Ear 
Oil” will cure or relieve deafness or head 
noises, or that use of the former with or 
without the ear oil is scientific or proper 
treatment for deafness or head noises, or 
that the oil has therapeutio value. 




Books SELECTED BY THE EDITORS 


THE LIMITATIONS OF SCIENCE 
By /. W. N. Sullivan 

R eviews of this book published in 
various scientific magazines here 
and abroad show that it is being re- 
garded generally as one of the outstand- 
ing books of the year. It is mainly a 
book of criticism concerning the philos- 
ophy of science and the scientific out- 
look, the connections between religion 
and science, and so on. It also points 
out the limitations of science — what 
science can do and cannot hope to do. 
The style is lucid hut the book is not 
for lightweight readers, having a large 
content of material for the provocation 
of thought. — $2.95 postpaid. — A, G. /. 

BUMBLEBEES AND THEIR WAYS 

By 0. E. Plath, Prof. Biology, Boston 
Univ, 

A COMBINED popular and scientific 
account of the life and ways of 
the familiar bumblebee, written by a 
scientist who makes their study his sum- 
mer hobhy. Quite plainly the observa- 
tion and study of these big good-natured 
fellows (or rather, ladies) provides as 
fascinating a scientific hobby as that of 
the domesticated honey bees. How many 
of us know, for example, that there are 
not one but a dozen common species of 
bumblebees in our fields? — $4.20 post- 
paid. — A, G, /. 

HEWITTS HANDBOOK OF STREAM 
IMPROVEMENT 

By Edward R. Hewitt 

F ishermen and other nature lovers 
will find much of interest in this 
iKtok. It is an accepted conclusion that 
fish in the streams of the United States, 
placed there in the large majority of 
cases by stocking programs, do not have 
an even chance for obtaining sufficient 
food to sustain life. The author gives 
his views of the situation, and how it 
may be changed by stream improve- 
ment. A practical book based on prac- 
tical experience. — $2.65. — A, P, P. 

TNT 

By f. Swann Harding 

“l^HE argument of this bo^ik is not 
X to defend Government or even the 
NRA as an Ideal dictator destined to 
produce Utopia. It is to show that the 
social business of the Federal Govern- 
ment is managetjhnme effectively, more 


intelligently, and more competently 
than the business carried on by private 
enterprise under the profit incentive. 
Furthermore it is the contention of the 
book that only Government can effec- 
tively redistribute income so as to pro- 
duce the broad base of widely diffused 
consumer purchasing power upon which 
mass production depends. If private 
enterprise is able to elude the guiding 
hand of the Government, not only will 
the NRA fail, but the whole structure 
of our civilization will inevitably col- 
lapse.” 

The author has contributed several 
articles to Scientific American and his 
style is dynamic and lively. He has a 
lot to say and he says it fearlessly. — 
$2.90 postpaid. — A. G. /. 


THE DISCOVERY OF THE 
ELEMENTS 

By Mary Elvira Weeks, Asst. Prof. 
Chem. Univ. Kas. 

A COMPACT S55-page detailed ac- 
count of the discovery of each of 
the 92 chemical elements, each discov- 
ery being dealt with both in its scientific 
and its historical (human) aspect This 
is the first time all this widely scattered 
data has been brought together. It is 
a rich mine of elementary chemical lore, 
informatively but most readably written 
and copiously illustrated. — $2.15 post- 
paid. — A. G. /. 


THE AMATEUR MACHINIST 
By A. Frederick Collins 

T he author has produced a whole 
shelf full of **handy how-to-do-it” 
books. The present volume deals in a 
simple manner with hand and bench 
tools, the common lathe, the screw-cut- 
ting engine lathe. There are chapters on 
mechanical drawings and the finishing 
of metal work. The cost of most articles 
is given.— $2.15 postpaid. — A. A. H. 

PIRATES OF VENUS 
By Edgar Rice Burroughs 

I F you can take your scientific fiction 
wi|k at least the proverbial grain ot 
salt, and without getting too serious 
about it, here is a book for you. It is 
crammed full of adventure and excite- 
ment, all being built on a semi-pIausible 
background. Briefly: The central char- 
acter designs a rock^ and is shot ait 


Mars. A miscalculation carries him past 
this planet and he lands on Venus where 
he has many strange adventures — and 
of course a love affair — amid the Venus- 
ans and their weird animals and mile- 
high trees. Oddly enough, he docs not 
marry the girl! The author supplies a 
clever background of language and 
customs of his imaginary inhabitants 
of Venus.— $2.00 postpaid.— .4. P. P. 

AUTOBIOGRAPHY OF A BIRD 
LOVER 

By Frank M. Chapman 

T hose who arc InterestiMl either in 
birds or conservation, and many 
others, will find fascinating reading in 
this life account of the world's leading 
bird lover, Frank M. Chapman of the 
American Museum of Natural History 
and editor of Bird Lore. It will take 
them far afield to countries where both 
birds and adventure abound. Primarily 
this autobiography is not about birds 
but about the rather romantic career 
of a remarkable man. Perhaps this is 
why the reviewer found himself reading 
for fun rather than duty, though he has 
no interest in birds, for the book carries 
the reader along with its current of 
ever-varied narrative. 384 pages, illus- 
trated. — $3.90 postpaid. — A. G. /. 

CAN WE LIMIT WAR? 

By Hoffman Nickerson 

M r. NICKERSON answers his own 
question. He believes war is in- 
evitable but that it can be limited. 
PacifisU may disagree with him on the 
one point but all of us hope he's right 
on the second. Having read the impres- 
sive evidence on the impossibility of the 
perpetual peace of idealists as set forth 
in Stockton's “Inevitable War,” we con- 
sider Mr. Nickerson's contribution to 
the study of this vital problem logical 
almost to a fault and extremely impress 
sive. “Can We Limit War?” is, indeed, 
a provocative study of the intimate re- 
lation between war and our social order, 
by an author who has been proclaimed 
our greatest military historian. 300 
pages.-— $2.95 postpaid.— f. D. M. 

THE TURNING WHEEL 

By Arthur Pound 

ALTHOUGH ^this bo6k is obviously 
xlL publicity jdSaterial for General Uth 
tors, it is so well '^preiNl]^ itidi pre^ 
sented tbai it rates a/definite sikdte of 
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mm in hinMitf of • ito ootomoUve 
industry* Everyone who can remember 
the cars of three» two, or even one de- 
cade ago will 6nd this book to be one 
that will make absorbing reading, and 
at the same time will be informative. 
The author devotes the Srst chapter to 
the evolution of the automotive vehicle. 
He then considers the formative period 
from 1879 to 1899. From this point on is 
built up the background of the great 
General Motors Corporation as it stands 
today* The influence of a vast organiza- 
tion such as this on the general welfare 
and progress of the country is not to be 
dismissed lightly. The author tells the 
whole story and tells it in smooth, flow- 
ing, narrative style that makes for easy 
reading. 517 pages including valuable 
appendices, bibliography, and a com- 
prehensive index. Well printed and 
illustrated. Bound in stiff covers. — $3.70 
postpaid. — A. P, P. 

BEHIND THE DOCTOR 
By Logan Clendeningf M.D, 

EVIEWING some books is a down- 
right bore — or it would be if bore- 
some books were really reviewed in 
these columns. The reason why the 
books reviewed here are so uniformly 
praised is that those which bore the 
reviewers arc not “selected” (sec head- 
ing at top of page). Dr. Clendening. 
the author of “Behind the Doctor,” is 
no book bore — ^just the reverse, he is 
the most yawn-proof writer of accurate, 
authentic popularized science in Amer- 
ica today. His first book, “The Human 
Body,” published in 1932, brought him 
instant fame, for he took a dull subject 
and breathed life into it so that his 
book became a scientific best seller. 
Now be has taken another supposedly 
dull subject, the history of medicine, 
and performed a greater miracle than 
he did before. There has been plenty 
of real drama in the growth of medicine 
— ^thc discovery of anesthesia, of insulin, 
of germs, X rays, septic surgery, vi- 
tamins~-dozens of discoveries. What Dr. 
Clendening has done Is to ransack or- 
iginal sources — ^he is a practicing physi- 
cian himself, no hack writer, and knows 
his background at first hand — ^and select 
the most dramatic and revolutionary 
events, then make his book entirely of 
these. It is in narrative form and mainly 
in dialog. It is as much about people 
as about things. This book lives in every 
one of its 444 illustrated pages. The 
volume is nicely produced — ^nice bind- 
ing, paper, type, — 13.90 postpaid. — 
A. G. /. 

JANETS FIGHTING SHIPS 
Oscar Parkest EiUor 

T^AVAL bialory having been made 
i^dorh^ the past year, this latest 
edition cl a famous book by a noted 
auaboflty baa sawsh to eSer in tha way 


of deUils and descriptions of fighting 
fleets. Many photographs of newer ships 
— such as tnc new U.S.S. Ranger — 
which have not been seen elsewhere, 
appear in its pages. A fresh feature in 
this edition is the summary of naval 
forces of the British, U.S.A., and French 
navies. Over 450 new illustrations have 
been added and the text has been thor- 
oughly revised to show the innumerable 
alterations to tonnage, horsepower, sec- 
ondary armament and complement, uni- 
forms, and flags. — $18.00 postpaid. — 
F. D. M, 


THE SINGLE WOMAN, A Medical 
Study in Sex Education 

By Robert Latou Dickinson^ and 
Lura Beam 

T his is the second volume of a series 
of advanced studies which are being 
published by the National Committee 
on Maternal Health, the first volume, 
entitled “A Thousand Marriages, a 
Medical Study of Sex Adjustment,” by 
the same authors, having been reviewed 
in these columns in January 1932. Of 
the latter book the great psychiatrist 
William A. White said: 

“To those who are interested in hu- 
man beings — real human beings — n<»t 
fictitious, imaginary human beings that 
stalk across the pages of most of our 
books that deal with their peculiarities, 
this book is a rare contribution. It tells 
the story of tlie vital concerns of human 
lives and their effects upon health in a 
simple, straight-forward manner, free 
from prejudice, prudery, and hypoc- 
risy,” 

“The Single Woman” is also that kind 
of book. It is a scientific, medical study 
of the sex life of the single woman, as 
revealed in 1078 case records. It deals 
with the single woman*s physiology and 
anatomy, her psychology, environment 
and social life, her conflicts and refuges. 
No comparable study of the single wo- 
man has appeared hitherto, because the 
case material gathered by Dr. Dickinson 
in 50 years of practice as a specialist is 
unique. The Ix^k should be of value to 
parents with adolescent daughters, to 
teachers and social workers, sociolo- 
gists, jurists, ministers, and to all the 
intelligent, socially minded persons who 
believe that sound sex education is the 
necessary basis for a normal adjustment 
to life. 4^ text pages. — $5.20 postpaid. 
— C. /. 


THE MODEL MAKER FOR THOSE 
INTERESTED IN MAKING WORK- 
ING MODELS 

Edited by W, Edmunds Span 

M odel making is much more in 
vogue in England than in the 
United States, so we welcome this 
bouijld volume of a monthly publica- 


tion, in usable form, acoHupanied by 
an index. The advertisements are all of 
American cqncema selling material for 
amateur model makers. — $2.40 post- 
paid. — A, A* H. 

THE CHEMICAL FORMULARY, 
VOLUME I 

Editor4n-chief H. Bennett 

T his is a volume of more than 550 
pages and contains thousands of 
practical formulas for making products 
in all fields of industry. It will serve as 
a valuable companion volume to our 
“Scientific American Cyclopedia of 
Formulas.” The new book differs from 
our own in the inclusion of special sub- 
stances which are the creation of man- 
ufacturers of various special substances 
and chemicals. The use of these new 
materials gives an improved or alto- 
gether different product. The formulas 
that have been issued in folder form 
have given our readers satisfaction, par- 
ticularly in the line of cosmetics, au- 
tomobile polishes, et cetera. Among 
some of the unusual formulas are: anti- 
fogging solutions; airplane “dope”; 
carbon suspensions, chlorine treatment, 
chromium plating, crease-proofing fab- 
rics, and hundreds of others. Another 
volume is promised next year. — $6.25 
postpaid. — A, A. II, 

THE FRESH WATER ALGAE OF 
THE UNITED STATES 

By Gilbert M, Smithy Prof, Botany y 
Stanford Vniv, 

A BOOK for the amateur microscopist 
who is interested in the fascinating 
study of those multitudinous living 
forms of sub' visible life known as pond 
life and who wishes a reference source 
for identifying the various algae of this 
country. It is a large book of over 600 
pages, with 449 illustrations showing 
the commonest of these tiny organisms, 
regarding some of which it is difficult 
to say whether they are plants or 
animals (forms probably reminiscent of 
the early times in evolution when plants 
and animals had not yet clearly differ- 
entiated). Each form is described in 
detail. There are preliminary chapters 
on their distribution and occurrence, 
their collection and preservation, and on 
their nature, evolution, and classifica- 
tion. This is not an elementary book, but 
as a reference book it should be in the 
library of every amateur microscopist. 
— $6.25 postpaid. — A, G, /. 
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S OME astonishing results in telepathy 
have been attained in a series of 
experiments conducted by Dr. J. B. 
Rhine of Duke University. These ex- 
periments have been conducted over a 
period of approximately three years and 
results have been recorded in a precise 
and accurate manner. Throughout the 
entire series all disturbing factors were 
eliminated as far as possible, so that 
the results might not be vitiated by out- 
side influence. Dr. Walter Franklin 
Prince, who was of great assistance to 
the other editors of this magazine in 
conducting their tests for telepathy, has 
prepared an article on the experiments 
at Duke University, in which he gives an 
excellent survey of the entire work. This 
article is scheduled for publication in 
our July issue. 

# 

E very once in a while the subject 
of rockets crops up in the daily 
press — rockets for interstellar flight; 
rockets for lunar exploration; rockets 
for sampling the upper air: rockets for 
intercontinental travel. This is at least 
evidence that some serious thought is 
being given to the subject of rocket 
propulsion in general and that a cer- 
tain amount of experimental work is 
being conducted. In an article entitled, 
“What’s in the Rocket?”, G. Edward 
Pendray, President of the American 
Rocket Society, tells something of the 
work that is being done in various 
countries of the world, what may be ex- 
pected of rockets constructed on various 
principles, and of rockets which arc 
now being constructed for use in the 
near future. It may be surprising to 
most people to learn that rocket so- 
cieties in various parts of the world 
have a total membership of between 
two and three thousand. Mr. Pendray ’s 
article will appear next month. 

• 

A n intensely interesting and human- 
ized story of one branch of re- 
search that is being conducted in an 
effort to combat the dread scourge of 
cancer is told in an article by T. Swann 
Ifdrding scheduled for publication next 
month. Dr. Frederick S. Hammett, in a 
small and unimposing laboratory in 


Massachusetts, is performing and di- 
recting some of the most fundamental 
research on the cancer problem now 
being carried on in this country. Mr. 
Harding presents a masterly survey of 
the work which Dr. Hammett is doing 
and the things which he hopes to accom- 
plish. The problem is difficult and its 
solution will be a long and tedious job. 
It is hoped, however, that research 
based upon principles established by 


NEXT MONTH 

II Dr. Walter Franklin Prince 
on a remarkable series of results 
obtained in telepathy tests. 

II T. Swann Harding tells of an 
outstanding piece of research 
on cancer. 

H G. Edward Pendray writes on 
the subject of rockets: What 
they have done and what may 
be expected of them. 

COMING 

H P. F, Valentine, of San Fran- 
cisco State Teachers College: A 
philosophical article entitled 
”What is Personality?’’ 

H George W. Kosmak, M.D., 
Editor, American Journal of 
Ohsietrics and Gynecology, on 
”Why the High Mortality in 
Childbearing?” 

H The viewpoint of the oppo- 
nents of sterilization, written by 
a well-known Catholic, will be 
presented soon. 


countless experiments and observations 
will eventually lead to this solution and 
will free humanity from one of its most 
deadly enemies. So far the research 
has turned out according to expecta- 
tion; only fiiliire findings can deter- 
mine the exact value of the present 
work. 

D uring the past few months we 
have presented a series of articles 
detailing the methods used in laying 


out various types of sundials. In our 
next issue R. Newton Mayall and Mar- 
garet Walton Mayall, authors of the 
several articles on sundials already 
published, take up other phases of the 
subject. They discuss in detail various 
materials which may be used in the 
construction of dials, tell something of 
the inscriptions which are frequently 
used, and give a detailed discussion of 
the equation of time and its application 
to sundials. Those who have followed 
our articles on this subject so far will 
And the next one to be of outstanding 
interest. 

• 

“T BELIEVE in sterilization of the 
unfit because it is the duty of medi- 
cine to prevent disease and this is one 
means of prevention, mental and other- 
wise. I believe it should apply to all 
mental cases, congenitals, drunkards, 
criminals, moral defectives. It is hoped 
that it will be successful in Germany, 
and most probably it will be success- 
ful. It eventually will come to all civi- 
lized countries as a means to get rid of 
the scum of humanity.” Thus writes Dr. 
Adolph Lorenz, prominent Viennese 
surgeon, of a subject which is dealt 
with in an article starting on page 292 
of this issue. A second article on the 
same subject, prepared by E, S. Gosney, 
President of the Human Betterment 
Foundation, will be published next 
month. 

S PLITTING seconds with an unimpos- 
ing crystal ring is one of the 
achievements of research in time keep- 
ing. All human activity and business 
are based upon time. Accuracy of time 
keeping is a vital factor in many in- 
dustries and for these reasons any im- 
provements which can be made in re- 
cording the positive time can immedi- 
ately be put to practical use. The story 
of how crystals control time and of the 
important part which these crystals 
play in our daily lives is told In an 
article scheduled for publication in an 
early issue. 



Editor and Publisher 
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AMERICA LEADS IN TELEPHONE SERVICE 


The telephone was invented in this country 
and it has reached its highest development 
here. There are six times as many telephones 
in relation to population in the United States 
as in Europe and the service is better. 

This high efficiency did not just happen. 
It is the result of American initiative and a 
sincere desire to serve the public. Back of it 
all you see the value of the structure and the 
fundamental policies of the Bell System. 

This system functions in the best iijiterests 
of the telephone user because it combines and 


'I 


unifies the essentials of efficient telephone 
communication— research, engineering, man- 
ufacture, supply and operation. There is no 
pulling at cross-purposes or waste through 
an overlapping of activities. Everything is 
co-ordinated to give you the best telephone 
service at the lowest possible cost. 

The general plan of the Bell System is the 
cumulation of more than fifty years’ experi- 
ence, resulting in one policy, one system and 
universal service. 

BELL TELEPHONE SYSTEM 


MODERN WARSHIPS OF 
THE SEA AND AIR 


A STRIKING view of a British bombing plane 
passing over the cruiser Leander during recent 
maneuvers of the British fleet in the North ^a. The 
huge aerial torpedo and its holding mechanism 
symbolize the potential destructive ability of mod- 
ern airplanes capable of carrying heavy loads. The 
subject of such planes and their possibilities in of- 
fensive warfare affainst large catiM is discussed by 
Professor Alexander Klei|iin in a note in the Sci- 
entific Amemcan Digest Apartment of this issue. 
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YN ^ iccompanying articla Secretary Wallace ttatae 
tliaf the edefittite have given the world vast new forces 
which eomethnee help us hut eometimes enslave us (at In 
war^ or in machine exploitation), and that science, which 
has released these new forces, now owes It to the world 
to control them* Heretofore men of science have not done 
their research with any definite thought in mind concerning 
whet others might later do with their discoveries. They 
work mainly from sheer scientific cariosity-— it is fun to find 
out new facts about the universe. 

It happens, however, that these same scientists (with 
certain regretted exceptions to whom the author alludes) are 
the world’s little corps of very best minds— the exact think- 
ers— -not over 100,000 strong all told. The greatest problem 
which humanity has to face at the present stage of its 


ca re er ■ the raw half-digested stage of the young Apa of 
Scienco— Is the fact that most of the other 1,999,9(XI,000 
human beings are essentially unprepared to guide the pow- 
erful toy placed in their hands by the 100,000, as un|^ 
pared as a drunken man to guide a motor car. Yet do the 
scientists lead the world? No, it u the statesmen and pol- 
iticians— representatives of the other 1,999,900^(KX). 

Suppose, then, that a scientist were actually put in com- 
mand, as the Secretary hints might be best. The first ques- 
tion we must ask is, would the 1,9SK), 900,000 be wise enough 
to accept their own advantage, or would they slip back Into 
the control of some inexact thinker better equipped with 
gift of gab to exploit the foibles of human nature? Could 
water be made to rise higher than its source? We wonder. 

In any case. Secretary Wallace’s discussion is provocative. 


Scientist « 

Unscientific Society 


By HENRY A. WALLACE 

Secretary of Agriculture 


H aving made posAlble material 
gains during this Century of 
Progress greater than in any other 
age, science ought now to be receiving 
the thanks and the homage of a grateful 
people. Instead, it is the object of in- 
dignant questions as to its value to so- 
ciety, and proposals for ^'holidays” on 
research are augmented by further pro- 
posals to turn die clock back to more 
hand labor, to fewer creature comforts, 
and to the presumably simpler life of 
our grandfathers. 

To many scientists this state of affairs 
is very puzzling. Called out of their 
laboratories to contemplate the situa- 
tion, they denounce these lay proposals 
as moonshine, as grotesque impediments 
to progress; and as they turn back to 
their researches they refer irritably to 
the ungratefulness and the stupidity of 
mankind. Which of course leaves the 
situation right where it was. 

A more recent attitude, expressed in 
the attempt of distinguished scientists 
to prove that science really creates new 
jobs radier than more unemployment, or 
that it makes it possible for efficient 
farmers to make a profit with low 
prices, is not, I fear, a very effective 
answer to the present plight of the 
world. It is extremely difficult to argue 
five or ten million unemployed into jobs, 
or to ignore the fact that a million and 
a half farms have gone under forced 
sale since 1920. And of course it com- 
pletely avoids the real issue; that is, 
whether science, having demonstrated 
iu power to transform the world, ought 


not to have some responsibility, or at 
the very least some interest, in the so- 
cial consequences of its handiwork. 

I can understand the impulse which 
prompts scientists to defend science 
against the attacks of the uninformed: 
Science has achieved so many miracles 
for society, saved so many lives, made 
possible so extraordinary an advance in 
material living standards for so many 
millions of people, that it is disquieting 
to think that all the consequences of 
science ran ever be other than good. 
Yet 1 don’t see what basis we have for 
assuming that science can and does have 
only beneficial consequences. Is the 
product of man’s curiosity inevitably 
good? Is there any reason for assuming 
that the end result of any enlargement 
of human knowledge roust, perforce, be 
beneficial? It may be disturbing to real- 
ize it, but the truth seems to be that 
science proceeds without moral obliga- 
tions; it is neither moral nor immoral, 
but in essence amoral. 

B ut in the applications and conse- 
quences of science, there is quite 
another story. No amount of compla- 
cency with things as they are can con- 
ceal the fact that science has enormous 
social implications, that it is continually 
transforming man’s environment, and 
that while most of the transformations 
seem all to the good, others are exceed- 
ingly painful if not downright tragic. 
In other words, science keeps on assidu- 
ously transforming the world, and trusts 
to luck that the transformations will 
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be benign, beneficial to the majority. 

The customary rejoinder at this point 
is that research would never get done if 
the scientist endeavored to foresee the 
social consequences of his research, and 
that — which is more to the point — ^no 
human mind ever could foresee the con- 
sequences. Could Faraday and Max- 
well, it will be asked, have foreseen the 
social problems — and opportunities — in- 
volved in the development of electric 
power? Of course they could not. Nor 
could Watt have visualized the full re- 
sults of his work, or Galileo of his, or 
Mendel of his. 

A rejoinder of this sort really only 
demolishes a man of straw. No sane 
person would ask or expect a scientist 
to foresee what cannot be foreseen. Nor 
would any thinking person insist that 
scientific research limited to projects 
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Typical of the machine’s easy conquest of obstacles. In replacing manpower, 
have such applications of science fulfilled a mission for the good of all? 


ihe results of which we may be sure, in 
advance, will be socially comfortable 
and convenient. Indeed, any proposal to 
limit research is liardly intelligent. 

But that is not the point. What we are 
concerned about today in not scientific 
research, per se, but the practical ap- 
plications and the consequences of 
that research. Society can believe in 
science with an unshakable faith, can 
insist upon more and more research 
in every field, but society must at the 
same time be exceedingly watchful of 
the consequences of the layman’s appli- 
cation of science to the social organiza- 
tion. And yet it is precisely at that point 
— the point of contact between science 
and society — that the orthodox scientist 
either withdraws to his cloister, to mut- 
ter about the stupidity of mankind, or, 
if given to public utterance, to indulge 
all too frequently in amazingly unscien- 
tific statements of a variety habitually 
used by the very politicians he scorns. 
1 question whether that kind of activity 
is either an adequate defence of science 
or a contribution to our sorely per- 
plexed society. 

H ere, for instance, is a factory hand 
shoved out onto the bread-line be- 
cause labor-saving machinery has been 
installed in his factory. In gemd times 
it may be months before he can find 
another job; in bad times, years. 
Science perfected that labor-saving ma- 
chinery. Despite the fact that science 
at the same time has created new jobs, 
stimulated new wants, the interval be- 
tween his old job and a new one is all 
too often a tragic interval for that wage 
earner and his family. What do you sup- 
pose is the reaction of that individual 
to statements that science does not, in 
fact, take away jobs? Or to the recent 
statement of a distinguished scientist 
that the ’"benefits of scientific research 
flow to all classes of the population and 


even the least competent of the people 
find themselves a step further from the 
starvation line”? 

I marvel at the complacency of re- 
marks like that in times like these. 
Virtually all scientists, I am sure, want 
the benefits of scientific research to flow 
to all classes of the population ; to many 
scientists reveling in the luxury of in- 
dulging their intellectual curiosity, the 
thought that science is benefitting all 
men, even the least competent, is a com- 
forting and a Christian reflection. 

But I should want to be sure it was 
true. It is hardly enough to wave away 
the charge of technological unemploy- 
ment with a few casual statistics about 
the abolition of the carriage industry 
and the subsequent sensational growth 
of the automobile industry. Certainly 
any such statistics should be examined 
and presented more carefully, more 
scientifically, if you please, than is done 
in the usual after-dinner speech before 
a group of well-fed scientists and 
donors of funds for research. Perhaps it 
might be a good idea, in order to en- 
courage scientific caution, to have a few 
of the technologically unemployed 
present at such occasions to engage in 
some mild heckling. 

Those who are interested in examin- 
ing this problem of technological unem- 
ployment, and of the social implications 
of science, might consult that very use- 
ful report prepared during the pre- 
vious f Administration, ’’Recent Social 
Trends.” The authors of this could hard- 
ly be accused of unfriendliness to sci- 
ence, yet they declared that the major- 
ity of American workers are chronically 
threatened either with total loss of in- 
come through unemployment, or with 
unpredictable fluctuations in the buying 
power of their income due to changes 
in the price level. In the last 15 years 
there have been three huge changes in 
the price level, and four cycles of un- 


employment. Technological unemploy- 
ment seems to increase with increase in 
invention, and seasonal unemployment 
is growing due to the increasing vio- 
lence of style changes. Regional shifts 
in industry, though not increasing total 
unemployment, make for great local 
hardships. Finally, although the pro- 
portion of older people in the total pop- 
ulation Is steadily gaining, the older 
workers, even those over 40, are finding 
it harder to keep their jobs. It would be 
possible to point to parallel problems 
in agriculture. 

All this, plainly enough, is not the 
fault of science; it is a product of the 
misuse by society of the instruments 
and forces science has given to the 
world. But in that misuse, in that ex- 
ploitation, all of us have some responsi- 
bility, and it seems to me that the scien- 
tist, for reasons of self-interest if for no 
other, ought to have a peculiarly acute 
interest. 

L et me reiterate that I am not for a 
1 moment denying the contributions of 
science to society, or even arguing that 
there has not resulted a genuine net 
gain. What I do believe, however, is that 
we have reached the lime when these 
gains may be lost altogether, and future 
gains made extremely difficult, unless 
certain social attitudes and adaptations 
are perfected very rapidly. And in de- 
veloping these attitudes, in helping so- 
ciety to make the necessary adaptations, 
it seems to me that men of science must 
play an important part. They may not 
be able to foresee the conseciuences and 
the social implications of their re- 
searches, particularly in the field of 
pure science, but slnnild they not have 
some voice in the use society makes of 
their research? Instead of complacent 
after-dinner speeches in sweeping de- 
fense of science, I should like to find 
our more articulate scientists insisting 
that the benefactions of science be used 
only in ways that are plainly in the 
general welfare. It would be encourag- 
ing to find, among scientists everywhere, 
some evidence of honest indignation at 
the way the gifts of science have beem 
turned against society and therefore 
against science itself. 

The scientist-in-the-cloister will, I 
suppose denounce all suggestions of 
this kind as scientific heresy. Perhaps 
they are scientific heresy — but our prob- 
lem remains. The scientist does, it is 
true, face a dilemma inherent in his spe- 
cialization. He is much inclined to let 
the shoemaker stick to his last; let the 
chemist, that is, stick to chemistry, the 
engineer to engineering, the mathema- 
tician to mathematics, the economist to 
economics — and the politician, presum- 
ably, to politics. But if extreme special- 
ization is to prevail, no one should be 
surprised at the widening gaps between 
the chemist, say, and the economist, or 
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between the engineer and the politician. 
Nor should anyone be amazed that the 
chemist knows only chemistry, and the 
politician only politics. 

The dilemma growing out of special- 
ization is serious enough, I grant, but 
the real problem is elsewhere. The real 
problem is that so many scientific men 
still seem to hold that there arc beliefs 
— notably economic and political beliefs 
— which are subject to acceptance, but 
never to inquiry. 1 have hoard some of 
them talk as if the gold standard were 
an Act of God. No wonder it has been 
said that laissez-faire economics is clos- 
er to medieval scholasticism than almost 
any other intellectual activity in the 
modern world. 

I suppose our scientists and inventors 
today have enough new stuff within 
their grasp or just around the corner so 
that the world 30 years hence could 
easily have a total productive power 
twice that of today. It is almost etjually 
possible that the total wealth-producing 
power of the world a generation hence 
will be less than it is today. The trouble, 
if it comes, will not be in the inability 
of scientists and technologists to under- 
stand and to exploit nature, but in the 
ability of man to understand man and 
to call out the best that is in him. In 
solving this limitation the scientists 
and engineers have all too often been 
a handicap rather than a help. They 
have turned loose upon the world 
new productive power without icgaid 
to the social implications. One hun- 
dred years ago the power looms of 
England destroyed the cottage weaving 
industry, and during the early years of 
that impact misery strode over the coun- 
tryside of England in proportion as the 
nouveaux riches gained capital to exploit 
their gains over the entire world. That 
kind of thing has been dt)ne again and 
again, and we have called it pi ogress 
because the power of man over nature 
was increasing and because in the long 
run the common man shared in this in- 
crease. What happened to the common 
man in the short run, of course, could be 
of no concern to a laissez-faire society. 

I WOULD like to suggest that the very 
training which made possible the 
enormous material expansion of the past 
century may to some extent have made 
impossible the building of a just social 
system for the prompter and more uni- 
form distribution of the wealth pro- 
duced by the system. Most of the scien- 
tists and engineers were trained in 
laissez-faire, classical economics, and 
in natural science based on the doctrine 
of the struggle for existence. They felt 
that competition was inherent in the 
very order of things, that “dog eat dog” 
was almost a divine command. 

The power discovered by the scien- 
tists and inventors was applied in the 
United States by a race of men who had 


developed a concentrated individual 
willpower and an extraordinary thrifti- 
ness as a result of several generations of 
pioneer agricultural training and Pro- 
testant church-going. As a result, hu- 
man power of high spiritual origin, but 
debased by the sophistication of the 
“devil take the hindmost” economics of 
the colleges, took command of the ex- 
ploitation of the discoveries made by 
the scientists and inventors. The scien- 
tists and inventors have an intense kind 
of religion of their own — certain stand- 
ards to which they like to be true — and 
as long as they could get enough money 
to pursue their researches, why should 
they care how someone else handled the 
social and economic power derived from 
these researches? Perhaps that is put- 
ting the matter unkindly, but other ex- 
planations that might be advanced are 
not much more flattering. Those who 
delved too deeply into S4»cial and eco- 
nomic problems got into trouble, and 
so many of the best scientists felt it was 
not good form to do things whic'h to 
certain types of mentality seemed im- 
practical and which might endanger 
science’s financial support. 

It is my observation that pievious to 
1933 more than three fouiths of the en- 
gineers and scientists l)elieved impliidt- 
ly in the orthodox economic and social 
point of view. Even today I suspect that 
more than half of the engineers and 
scientists feel that the good old days will 
soon be back when a respectable en- 
gineer or scientist can be an orthodox 
stand-patter without having the slight- 
est qualm of conscience. It is so nice to 
feel that there arc great supermen from 
whom, directly and indirectly, we draw 
our own sustenance, who, sitting Jove- 
like above us lesser mortals, make pos- 
sible the fret' functioning of the law of 
supply and demand in such a way that 
their profits enlarge at the same rate 
that our research expands. Like most 


of us, I rather like that kind of a world, 
because I grew up in it ; in some ways, I 
wish we could get back to it. But both 
my mind and my instinct tell me that 
it is impossible for any length of time. 
Of course, if prosperity returns within 
the next year or two, it is possible for 
us to think that we are back in that old 
world again. But unless the people who 
make piohts and direct capital alloca- 
tion to different productive enterprises 
have seen a great light, or unless we 
move forward into ciTtain highly cen- 
tralized forms of industrial and govern- 
mental control, we shall sink back into 
our former trouble. 

I T is difficult to see how the engineer 
and the scientist can much longer 
preserve a complete isolation from the 
economic and social woild about them. 
A world motivated by economic individ- 
ualism has repeatedly come to the edge 
of the abyss, and this last time possibly 
came within a hair’s breadth of plung- 
ing over. Yt*t science, all this time, has 
been creating another world and an- 
other civilization that simply must be 
motivated by some conscious social pur- 
pose, if civilization is to endure. Science 
and engineering will destroy themselves 
and the civilization of which they are a 
part unless there is built up a conscious- 
ness which is as real and definite in 
meeting social problems as the engineer 
displays when be builds his bridge. The 
economist and the sociologist liave not 
yet created this definite leality in their 
approach; cun you who are trained in 
engineering and science help in giving 
this thought a definite body ? 

Secretary Wallaces challenge can 
not be ignored, W e expect, there- 
fore, to have comments on his article 
by a number of noted men. These com- 
ments tvill be published in coming is- 
sues . — The Editor. 





A Flying Hotel 


Double the Size of the Graf Zeppelin, the LZ 129 
Will Provide Many Passenger Comforts 


T he most ambitious aircraft yet designed for transatlantic service 
is rapidly nearing completion at the Zeppelin Works in Friedrichs- 
ha fen, Germany. The LZ 129 ^ big sister of the Graf Zeppelin^ will 
have a volume of 7,070,000 cubic feet as compared with the Graf Zep- 
pelin's 3,700,000. When completed next fall, the LZ 129 will be 812.7 




View from the unfinished skeleton of the LZ 129, 
showing one of the huge rings ready to be hoisted 
to its final position in the frame of the airship 


Left: The ring starts up. A side view of the ring 
shown in photo above, pardy dear of the ground 



two beds and hot and cold water 


feet long, with a maximum diameter of 
135.4 feet. 

The passenger accommodations, the 
crew’s quarters, the pilot’s “bridge,” 
and the wireless room on the LZ 129 will 
be within the hull. An electric lift will 
facilitate loading and unloading the 
cargo; huge wheels afBxed to the pilot’s 
gondola and the lower fin will aid in 
landing. 

The passenger accommodations will 
be on two decks with a total Boor space 
of 5380 square feet. The upper deck will 
contain a dining-room, social hall, writ- 
ing* and reading-room, and 25 passen- 
ger cabins, each with two beds and run- 
ning hot and cold water. The used 
water will not be discharged, but will 
be conducted to a special tank as ballast. 
On either side there will be a 45-foot 
promenade deck. On the lower, or B 
deck, are to be baths, officer’s and crew’s 
quarters, and a smoking room. The 
LZ 129 will be the first German airship 
on which smoking will be permissable. 
This has been made possible by the 
introduction as a lifting agent of helium 
gas, hitherto confined to United States 
airships. 


After the frame work has been fin- 
ished, the “suit” of the LZ 129 will be 
tailored. The “pants” already have been 
completed, using a total of 35,000 
square yards of cotton-linen material. 

T he important choice of motors has 
been delayed to give the constructors 
an opportunity to await tests of the 
latest Diesel types. The LZ 129 will be 
the first airship equipped for crude-oil 
locomotion. 

The LZ 129 will be able to travel 
8000 miles without refueling, and will 
maintain a cruising speed of 80 miles 
per hour. She will accommodate 50 pas- 
sengers and 10 tons of payload in addi- 
tion to its crew of 35. The airship, if 
placed in the North Atlantic service, 
should be able to make the crossing in 
40 to 42 hours eastbound and in 60 to 
65 hours westbound. 

The commission for designing the in- 
terior decorations of the new German 
airliner has been given to Professor 
Fritz August Breuhaus, of Berlin, who 
conceived the beautiful room decora- 
tions for the linet Bremeit.— By JTe//- 
gang Lambrechi. 
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OUR POINT OF VIEW 


Cosmic Snoopers 

HAT is it that keeps a scientist 
at work? He has little or no hope 
of sharing the financial rewards he 
knows that others may reap from his 
discoveries. Commonly his devotion is 
believed to be the result of some kind 
of scorn for money. Few scientbts, how- 
ever, scorn money. Most of them would 
like to possess it, but they seldom have 
a chance even to consider the matter. 
The average scientist can find as many 
uses for money as the next man can. 
He, too, enjoys creature comforts, a 
widespread belief to the contrary not- 
withstanding. 

Less commonly one hears that the 
mainspring which activates the scientist 
in his arduous research is his desire to 
benefit the human race. Sometimes this 
is true, and as an incidental it is prob- 
ably always true, but it is not his main 
motive — not the one which holds him to 
his experiments. 

What does hold the true man of sci- 
ence to his laboratory table is a much 
simpler thing: curiosity, pure curiosity. 
He wants to know “what it is all about.” 
A woodchuck is curious to see what 
sort of erect-walking creature it was 
that chased him into his hole, and soon 
puts his nose out again, to look. Mrs. 
Jones is curious to know what is in that 
odd-shaped package which Mrs. Smith 
next door is bringing home, and puts 
her nose somewhere else to find out. 
The scientist is curious to know what 
is within the atom and beyond the 
galaxies and sticks his nose into all 
sorts of places in order if possible to 
learn more facts — not necessarily be- 
cause he wants to use them but because 
he wants to know them. 

Motivation such as this will not, of 
course, make the least sense to the kind 
of man whose every activity is pointed 
toward money alone. Another man, who 
is perhaps rather scornful of the money- 
making motive as an end-in-itself, may, 
however, fail to grasp the justification 
for a motive which has no end of any 
practical kind in view. But the motiva- 
tion in pure science which is based on 
pure curiosity requires no justification 
whatever. It stands on its own hind legs. 
It is self-sufficient. We want to know new 
facts because we want to know diem. 
We are in this universe — ^there is a lot 
of it both in variety and quantity — ^and 
we are plain curious to know all we can 
know about it. That end is what actuates 
the majority of scientists — the wood- 
chuck-Mrs. Jones motive: Man finding 


his place in the universe he lives in. 
It is satisfying to know our surround- 
ings and feel that we are oriented in 
them, both physically and intellectually. 
What better off shall we be when we 
are? When your argumentative friend 
asks you this, what can you answer? 
Well, if he is still that impervious, there 
is probably no hope. He isn’t worth the 
trouble. Cut and run. 

Impreaaions and Compariaona 

HE Fleet’s In! 

To many people — and some movie- 
goers in particular — ^these three words 
will have a certain cheery meaning. 
However, to pacifists, proponents of 
adequate national defense, students of 
international affairs (also friendships 
and animosities), and those interested 
in the limitation of armaments question, 
they will have a variety of conflicting 
meanings. 

When more than 100 vessels of the 
battle and scouting forces steam into 
New York Harbor on May 31, for the 
first large concentration of our naval 
units in these waters for a number of 
years, the sight will be most impressive 
and inspiring. Nevertheless, pacifists, 
reds, and malcontents in general will 
seize the opportunity to rave — but let’s 
not steal their thunder; these are all 
vociferous and will create their own 
din. Quieter, and also saner, serious- 
minded, eastern observers will have the 
opportunity to study, for the first time 
in a large group in which it is possible 
to make comparisons, old and new, 
obsolete and modern vessels in differ- 
ent categories. 

Steaming past the President in review 
will move majestically the great battle- 
ships, among which will be the Missis- 
sippiy recently modernized (as de- 
scribed in detail on page 298) so that 
it is now one of the most up-to-date 
ships of its class afloat. Our 33,000-ton 
aircraft carriers will be there (as may 
also be our new 13,500 tonner). Old 
cruisers and the newer line of 10,000 
ton craft, destroyers (all old, for they 
are of war-time vintage!), submarines, 
the airship Macon, and certain tenders 
and auxiliaries will salute the President 
and proceed to their anchorages. 

On that day, we In the east will voice 
excited pride in this display of the 
nation’s finest. When they’ve anchored, 
however, and we have time to study 
these protectors of our interests, these 
defenders of the people’s rights, it is 
to be feared that a conscientious shame 




will overcome us; we have been lax in 
our naval building for so many years 
that these vessels are too few and some 
too old to symbolize truly the might 
of a great nation. We shall then confess 
our fault in hazarding the lives of heroic 
men in inefficient ships, and promise to 
remedy the matter by writing our con- 
gressmen to appropriate the money for 
our new naval building program. It is 
not too late to build a Navy that will 
keep us out of other people’s impending 
wars! 

“One-Eyed” Drivera 

S PEAKING, as we have frequently 
in the past, of safety on the high- 
ways, there is one point often mentioned 
which, while small in itself, is of vital 
importance to safe motor-car driving. 
We refer to the operation of a car, after 
dark, with only one headlight burning 
or without a tail-light. For such negli- 
gence there is no excuse. Many states 
have laws intended to reduce this dan- 
gerous practice, but it continues never- 
theless. 

Drivers who operate a car with im- 
proper lights should consider that they 
are endangering not only the lives and 
property of others but their own as well. 
When a car on a dark road has only 
one headlight burning, it is impossible 
for an approaching driver to guess 
which one is dark. He tries to play safe 
and often misjudges his distance and 
runs off the edge of the road. Or he 
errs in the other direction and there 
is a more or less serious collision. All 
for the want of a small electric light 
bulb and a little tliought on the part 
of a driver. 

Progress in manufacturing methods 
has produced bulbs that are far more 
efficient and sturdy than those of the 
early days of electric systems on motor 
cars. Present-day bulbs are also low in 
price, and cost certainly cannot be a 
factor in the number of “one-eyed” cars 
on the road today. The bulbs are small 
and spares are easily carried; in fact, 
some states require that such spares 
be in the car at all tiroes. It is perfectly 
apparent to the alert driver when one 
of his bulbs burns out. Thus we arrive 
at the fact that the dangerous prac- 
tice of driving without proper lights is 
a matter of gross negligence. Such cases 
should be reported to the proper 
authorities, and they in turn should 
make every effort to promote highway 
safety by enforcing the requirements for 
proper lighting of automobiles. 
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By REGINALD M. CLEVELAND 


AT this writing an air transport 
system which was at once the 
wonder and the envy of the 
world is disrupted and threatened with 
disintegration. The airline operators, 
synonymous, broadly speaking, with 
the airmail contractors, have been in- 
vited to bid on 17,000 miles of routes 
which are substantially two thirds of 
the same routes which they were 
flying under contract up to Feb- 
ruary 9 of this year. They have 
been invited to bid on these 
routes on temporary contracts 
of three months* duration with 
two possible extensions of three 
months each, pending the com- 
pletion of new “permanent** air- 
mail legislation by Congress. 

The Postofficc Department 
which issues this invitation sur- 
rounds it with conditions which 
make it so difficult as to be well- 
nigh impossible for any of the 
experienced, properly equipped 
companies to bid. No company 
may bid which lost its contract 
under the decision of February 
9, by which all the contracts 
wore annulled on the ground 
that there were fraud and col- 
lusion in their making. No com- 
pany, bidding under the new 
temporary set up, may have an 
officer who was present at the 
alleged collusive conference of 
May 1930. No company may bid 
which is in association as a 
subsidiary or collateral company with 
any which is in the business of manu- 
facturing aircraft or aircraft engines or 
accessories. 

At the same time, bids have been 
asked in 15 days and operations under 
them are to start in 30 days thereafter, 
or a total of 45 days in which to or- 
ganize and equip a major airline. Mani- 
festly no new companies can success- 
fully bid under such conditions. 

T he requirement for a minimum 
cruising speed of only 110 miles an 
hour in the proposals for bids by private 
carriers on temporary contracts may be 
said to set back the pace of aviation 
by about ffve years. It means that ob- 
solete equipment can be pulled out of 
hangars and put in service on airlines 
that have come to know average speeds 
from 150 to 190 and more miles an 
hour. These same pro-posals also permit 
the use of varyinj^ plane equipment on 
the same lor^^'^^ite; three changes, 


American Air Transport Op- 
erators Have Built Up the 
Finest System of Its Kind in 
the World. “They Can Do 
Even Better if They Do Not 
Have to Play With 
Loaded Dice.” 



from mu hi- motored to single-motored 
and back to multi-motored types, being 
permissible on a transcontinental run. 
In these respects the Postoffice rulings 
merely make a bad matter worse. 

Payment.s, under the temporary con- 
tiacts, are to range from 41 to 45 cents 
an airplane mile. There are to be no 
additional payments for the very things 
which led primarily to the development 
of the superb system of air transport 
which now lies prostrate — radio equip- 
ment, night flying, and flying over espe- 
cially difficult terrain. 

It is small wonder that one of the 
major operators, Richard W. Robbins, 
president of Transcontinental and West- 
ern Air, Inc., the “Lindbergh Line,” 
has characterized the whole succession 
of events since the day of cancellation 
as a “crazy quflt, with each new patch 
more ludicrous than the last.” 

A dense barrage of statements has 
been sent up from Washington after 
each “new patch.” In them nearly all 


phases of aviation, commercial and 
military, have been involved. It would 
be difficult to imagine a more astonish- 
ing series of misstatements and wrong 
inferences than have been found in the 
public prints on this subject. In the 
turbid smoke thus created, the bare 
facts of the air transport system in this 
country, as it existed before cancella- 
tion of the airmail contracts, 
have been almost completely ob- 
scured. Some of these facts are 
as follows: 

T he airmail lines were flying 
an average of 151,019 miles 
daily — including the American 
owned system of Pan American 
Airways which continues to 
operate — and flying 124,154 
miles of this total with mail. 
They were serving 170 cities in 
the United States with airmail. 
They were doing it at a net 
cost to the government which 
did not exceed 7,000,000 dollars 
a year. This represents the dif- 
ference between the amount 
paid by the Postoffice Depart- 
ment for the carriage of mails 
under contract and the amount 
received by the same depart- 
ment in airmail postage. 

By building up their other 
sources of revenue — the pas- 
senger and air express business 
- the airlines had been able to 
progress in speed, safety, regu- 
larity of service and modernization of 
equipment despite a constantly dimin- 
ishing return from airmail sources. The 
government had been able to secure a 
faster and more widespread system of 
mail delivery at a constantly diminish- 
ing cost per mile. 

Thus, in 1929 Postoffice Department 
payments averaged $1.09 a mile; in 
1930, 98 cents a mile; in 1931, 79 cents 
a mile: in 1932, 62 cents a mile; in 
1933, .54 cents a mile, and the estimate 
for the fiscal year of 1934 was 38 cents 
a mile. 

Great Britain, Sweden, and Holland 
had all paid us the very tangible com- 
pliment of sending experts to study our 
air transport system. It was admitted to 
l>e the best, as it was by far the most 
intensively used, system in the world. 

This system had been built up under 
the so-called Watres act; “an act to aid 
civil aviation.’* Operating under this act, 
the then Postmaster General, Walter 
F. Brown, had gone about the business 
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of building up an integrated system of 
airlines and of stimulating the carriage 
of passengers and goods in the same 

plane which carried mails. A study in contrasts. 

Postmaster General Brown had a Right: An Army plane 
definite and concrete aim in mind. He converted to mail work by 
decided that there should be three ‘he equipmenj 

transcontinental systems and two main ™ rear cockpit and 

coaatal syatema, one on the Atlantic sea- 3* ‘ A 

board and one on the Pacihe. He wanted Notthrup Alpha of TW- 
those lines in each case flown for their a, with a special mail 
entire length by planes under single compartment forward of 
management. the pilot’s open cockpit 

For this he had definite reasons. He 
sought to avoid the pitfalls of the short- 



line railroad; the little line beginning 
somewhere and ending nowhere. In the 



commercial losses came in two acci- 


aggregale, such lines have cost the 
American public untold millions of d(»l- 
lars; untold thousands of heartbreaks. 
Their bonded indebtedness has sucked 
up savings in an amount which makes 
the entire investment in American avia- 
tion look like a game of penny ante. Mr. 
Brown did not want to see this mistake 
repeated in the young industry of air 
transport. He wanted also to save the 
costs of multiple overheads and the in- 
efficiencies of frequent changes of own- 
ership and the use of many types of 
equipment along the same airway. 
He was seeking an articulated system 
which could function swiftly and well. 
The Watres act gave him tlie right to 
make contract awards to the “lowest re- 
sponsible bidder.” He put the emphasis 
on responsible and he got the kind of 
system he was looking for. 

It is not contended here that every 
award under the Brown administration 
was a wise one. There were doubtless 
some “extensions” — perfectly legal 
under the act — which were political in 
character and not justified by the busi- 
ness in airmail obtainable on the line 
thus set up. 

The Postoffice Department, egged on 
by the Black Committee, has charged 
collusion and fraud in the making of the 
contracts. No one will question the 


propriety of punishing every instance 
of collusion or fraud which can he 
shown. The airmail contractors have 
asked, indeed have demanded, their day 
in court to answer any such specific 
charges. Thus far it has been denied. 
Thus far the charges have been not 
specific but general. The operators 
stand all tarred with the same brush. 
The government has refused to consent 
to suit. They have been referred — one 
cun imagine with how unctuous a tongue 
in the cheek — to the court of claims. 

Ugly rumors, meanwhile, have had 
wide circulation as to short sales of 
aircraft slock in the days immediately 
prior to the cancellation of the airmail 
contracts. It would seem thoroughly 
worth while that these rumors be in- 
vestigated, although it is a little ideal- 
istic to expect a Congress to pursue 
very ardently an investigation which 
might involve important personages in 
the majority party. 

S UDDENLY, and as the tragic events 
proved, rashly, the Army Air Corps 
was ordered to fly the mails, on a limited 
schedule representing only a fraction 
of the daily service performed by the 
private lines. In characteristic Army 
style it took on the load and struggled 
gamely to carry the mail. In the first 


dents; the military ones in seven. The 
civilian mileages for the period are not 
yet fully available hut it is safe to say 
that they were at least four times those 
flown by the airmail service. 

The Army was not to blame. The Air 
Corps fliers did not know the routes. 
They had been having an average of 
about four himrs a month of flying as 
compared with 90 hours for the airmail 
pilots. The planes were not designed for 
mail load, carrying it, dangerously, 
hack of the pilot in most cases, and 
the blind flying instrumentation, espe- 
cially on the radio side, w'as not ade- 
quate because it was not intended for 
the purpose. But the tragedy remains. 

Now the government would hasten to 
restore the mail to private contractors 
on a temporary basis and one which 
leaves them all — good and bad alike 
— under a like cloud of suspicion. They 
and the country have heard plenty of 
allegations of fraud and collusion. Now 
they want proof. If the transport opera- 
tors can he assured of a real hearing, 
of an honest day in court; they will 
build anew. Last year they made a 
record of miles flown which compared 
with that of the next country in the 
world as 38 does to 4 or better than 
9 to 1. They can do even better if they 
do not have to play with loaded dice. 



R 


B 


ACE J3ETTERMENT BY 


T he German human sterilization law 
which went into effect on January 2 
of this year provides for the volun- 
tary and compulsory eugenic steriliz- 
ation of those Germans afflicted with one 
or another of such alleged hereditary 
diseases as hereditary feeblemindedness, 
schizophrenia, manic-depressive insani- 
ty, hereditary epilepsy, Huntington's 
chorea, hereditary blindness, hereditary 
deafness, serious hereditary bodily de- 
formities, and alcoholism. According to 
semi-official reports emanating from 
Germany, 400,000 of these persons are 
to be sterilized with a view toward puri- 
fying the Nordic strain of the 
German people. 

Of late, considerable dis- 
cussion of eugenics and hu- 
man sterilization has been 
evoked because of the scope 
of this law and the danger 
that it might be abused by 
subjecting the German Jews 
to sterilization not because of 
any hereditary malady of 
theirs but because of their 
race, though by all known sci- 
entific tests the Jews are a 
people of a high intelligence. 

W HAT is human steriliza- 
tion? Are castration and 
human sterilization alike? 

What effects has sterilization 
upon the individual, particu- 
larly on the sexual life? What 
people should be sterilized? 

What countries now practice 
compulsory human steriliza- 
tion? What are their experi- 
ences with this type of legis- 
lation? These and many other 
questions come to mind as 
one cogitates about eugenic 
sterilization as a social ther- 
apeutic agency. 

It is in the experiences of 
the United States with this legislation 
that one can find answers to these ques- 
tions and it is in the United States that 
the question of population restriction 
and selection has been revived because 
of the chronic condition of unemploy- 
ment in our midst. 

Our country suffers to-day from an 
overproduction and an underconsump- 
tion of commodities, but also from a sur- 
plus reproduction of our population. 
As society is constituted at present, pro- 
duction, consumption, ^nd population 
are not properly equated*. Not that our 
country is too poor in natural resources 
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and area to maintain its population. On 
the contrary, our country can support a 
still larger population. But one fifth of 
the population of the United States to- 
day is surplus — a mass of people that 
is socially unadjusted or maladjusted 
and that we can never altogether prop- 
erly absorb into our social and economic 
life again. Many of these people are of 
such inferior quality tliat we should 
never want to incorporate them again 
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Female •terilizadon coniifts of preventing the ovum 
from entering the uterus. This is called salpingectomy 


into our society. These unfortunate pet)- 
pie, many of whom are socially desir- 
able and others socially undesirable, in- 
clude the mentally diseased, such as 
the manics and the dementia praecoxes; 
the dependents, such as the unemployed, 
the deaf, the deformed, and the blind; 
the delinquents, such as the wayward 
and the criminals; the mentally de- 
ficient, such as the morons and the idi- 
ots; the degenerates, such as the sadists 
and the drug fiends; and the infectious, 
such as the tubercular and the syphilit- 
ics. 

It is thus estimated that of the 125,- 


000,000 people in the United States, over 
25,000,000 are “misfit” or “unfit” and 
are unable to play properly their parts 
in society. The average number of pa- 
tients in the hospitals of the United 
States in 1932 was 775,396. The total 
number of patients in the state hospi- 
tals for mental diseases at the end of 
1930 was 323,688, a larger proportion 
than for any other group of institu- 
tions. The total number of patients in 
nervous and mental hospitals 
increased by 11,555 during 
the year 19^. The chance of 
anyone becoming insane, 
whether one be committed or 
not, is at least 1 in 10 at the 
present time. There were 64,- 
253 feeble-minded and epi- 
leptics in state institutions in 

1929. The state prisons had 
116,670 inmates in 1930 and 
the federal prisons had 13,- 
473 inmates in 1931. Between 
February 1 and September 
30, 1932 as many as 207,694 
arrests were made. Persons 
committed to prisons through- 
out the United States in 1931 
numbered 70,966. The gov- 
ernment is inclined to the 
opinion that there were about 
100,000 narcotic drug addicts 
in the United States in 1932. 
According to the census of 

1930, there were 63,489 blind 
and 57,084 deaf mutes in our 
country. Estimates vary but 
there must be about 10,000,- 
000 unemployed in our coun- 
try, 5,000,000 of whom will 
never again be absorbed in 
our present industrial life, 
according to President Frank- 
lin D. Roosevelt. It is no exaggeration 
then that there are 25,000,000 in the 
United States who are socially inade< 
quate and who are a constant menace to 
our country and race. 

Alarmist eugenists, such as Wiggam, 
Huntington, and Stoddard, have issued 
jeremiads with much eloquence, and 
sometimes with little evidence, of this 
impending self-destruction 6f humanity. 
They regard the dysgenic people as 
inimical to the human race. They be- 
lieve that these people perpetuate their 
deficiencies and that we are bequeathing 
our civilization to' the morons and the 
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idiots* They contend also that, regard- 
less of the acquisition or inheritance 
of certain bad physical and mental 
traits, there are numbers of habitual 
criminals and defective delinquents who 
should be prevented from procreating 
because they are manifestly unfit for 
rearing citizens of our new generation. 

The optimistic eugenists are much 
more hopeful. They contend that the 
socially inadequate people 
are not multiplying more 
rapidly now than in the past. 

They believe that the actual 
number of these unfortunates 
has not Increased and that 
the statistical increase is only 
apparent, due to a more crit- 
ical and better diagnosis of 
these unsocial people and to 
a more frequent instituthmal- 
ization of them. They believe 
also that modern society 
needs these people to perform 
the less intellectual and the 
more automatic work of our 
mechanical age. 

W HAT are the causes of 
this social pathology? 
Environmentalists and her- 
editists are divided as to the 
cause of this great social 
waste. Some social diagnos- 
ticians are more compromis- 
ing and ascribe the evil to 
both environment and hered- 
ity. Sociologists with an eco- 
nomic leaning have accused 
the underconsumption, the 
overproduction, and the in- 
equitable distribution of the 
wealth of our technological 
capitalism for our ever in- 
creasing army of unemployed 
and prescribe social planning, technoc- 
racy, or socialism. Among the many 
other environmental causes that might 
have contributed to the social inadequa- 
cy, bad associates, injuries at the time 
of birth, injuries to head during child- 
hood, financial failure, disappointment 
in love, brain lesions, endocrine dis- 
orders and defective fetal development 
due to alcoholism, tuberculosis, syphilis, 
or malnutrition suggest themselves. 

The hereditjsts, however, have been 
more convincing of late, primarily by 
exaggerating the scientific findings of 
eugenics. It is a young science and 
hence much that Is myth, fable, or 
postulate passes for scientific fact. Our 
scant scientific eugenic knowledge has 


been prostituted to justify ancestor wor- 
ship, race superiority, snobbery, class 
distinction, intellectual aristocracy, and 
race prejudice. What the science needs 
is more research and less propaganda. 
It is not true that boiler washers, en- 
gine hostlers, miners, janitors and gar- 
bage men, who have large families, are 
necessarily idiots and morons. It is not 
true that college graduates, people in 


“Who’s Who,” and some “successful” 
people, such as racketeers and boot- 
ieggers, are necessarily physically, 
mentally, and morally superior parents 
of our new generation. It is not true 
that celebrated individuals necessarily 
beget celebrated offspring. It is not true 
that idiotic individuals necessarily beget 
idiotic children. It is not true that the 
Jukes and the Kallikaks beget only 
criminal and idiotic children. It is not 
true that the Edwards family begets 
only superior children. It is not true 
that a mental trait, like high intelligence 
or idiocy, is transmissible in accordance 
with the Mendelian theory. It is not true 
that, because the color of guinea pigs 
is transmissible in accordance with the 


Mendelian theory, therefore human 
mental traits must also be transmissible 
in accordance with the Mendelian the- 
ory. It is not true that there are more 
children in the families in which both 
parents are idiots or feeble-minded than 
in which both parents are normal ment- 
ally. It is not true that, by any known 
scientific test, there is a Nordic race 
or that the so-called Nordic race is su- 
perior to any other race. 

The belief that the popula- 
tion growth should be con- 
sciously controlled in the in- 
terests of all the people in the 
United States is widely enter- 
tained. This involves an effort 
to adjust numbers of people 
to the means available for 
their support, so that a high 
standard of living can be 
maintained. It means a de- 
velopment of methods of pre- 
venting the propagation of 
“the unfit” and in time, per- 
haps, methods of encourag- 
ing the propagation of “the 
fit” so as to improve the qual- 
ity of the racial stock. Many 
find solace in the fact that 
our total national population 
has been increasing by lower 
decennial rates since 1860 
and that the increase in num- 
bers has fallen steadily and 
rapidly since 1923. Perhaps 
by 1950 our national popula- 
tion will become stationary 
and will even decrease after 
that date. But what of the 
socially unfortunates? Will 
they also decrease in num- 
bers? 

Among the several reme- 
dial measures, such as birth 
control, restrictive marriage laws, eu- 
genic education, reorganization of our 
social and economic life, scientific 
breeding, painless peaceful death, laut- 
s(^z-faire, institutionalization, and others, 
alarmist eugenists advocate compulsory 
human sterilization. Their justification 
for this type of legislation is that many 
of these unsocial people have inherited 
their insufficiencies and are dysgenic, 
that is, potential parents of socially in- 
adequate children, and the sterilization 
of them would necessarily prevent their 
propagation. 

Twenty-seven states may legally prac* 
tice human sterilization surgery in the 
United States to-day. Sixty-four dif- 
ferent human sterilization laws have 



From LandroBn, “Ilunian HtertUaatlon.'' courtesy The MacmUIan Company 

Male tcerilizadon consists of blocking the cubes from 
the testicles. This is not castration but vasectomy 
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been enacted since the legal inception 
of the movement in our country in 
Indiana in 1907, The first human steril- 
ization act was introduced in 1897 in 
the Michigan legislature but it failed 
to be enacted. About 17,898 individuals 
have already been sterilized under the 
onus of this legislation. Many more 
Individuals have been sterilized but 
these cases have not been recorded for 
fear of legal complications. 

The United Stales is the pioneer in 
this movement and she is to-day the 
foremost champion and advocate of the 
cause in the world. In 1928 the province 
of Alberta in Canada, in 1929 Denmark, 
Finland, and the canton of Vaud in 
Switzerland, in 1932 the state of Vera 
Cruz in Mexico, and in 1933 Germany, 
espoused the cause. These foreign gov- 
ernments are the only other govern- 
ments that have adopted this legisla- 
tion. England, Norway, Sweden, and 
Western Australia are seriously con- 
sidering adopting this social therapeutic 
agent at the present time. 

The judicial history of human ster- 
ilization in the courts of the United 
States is interesting. Under the barrage 
of criticisms of religionists, humanita- 
rians, and legalists, this legislation has 
run the gauntlet of the higher courts 
of the states. On eight different occa- 
sions, the respective slate human steril- 
ization laws were declared unconstitu- 
tional because they violated the Four- 
teenth Amendment to the Federal Con- 
stitution in tliut they denied “due 
process of law,” and “ei|ual protection 
of the laws” to all classes of people, 
and because the surgical operation was 
“a cruel and unu*4ua1 punishment” and 
therefore constituted a violation of the 
state const itutit)n. 

I N ten instances the constitutionality 
of the acts was upheld. Especially 
has this been true since the eventful 
Buck V, Bell decision of May 2, 1927 
in the United Slates Supreme Court. 
The court held unequivocally that the 
Virginia state law, authorizing the 
sterilization of mental defectives and 
others, under careful safeguards, is not 
void under the Fourteenth Amendment 
to the Federal Constitution since Carrie 
Buck was given an adequate trial and 
that she was not discriminated against 
arbitrarily as over against similar hered- 
itary idiots at liberty. The early steril- 
ization operations were usually castra- 
tions or the corresponding ovariotomies 
and hence the early court decisions 
declare4 them to be “cruel and unusual 
punishments” and therefore illegal. 
With the advent of vasectomy and 
salpingectomy, this legal difficulty is 
laliminated. Vasectomy is a simple 
minor operation which provides for the 
cutting and the ligating (tying off) 
of both sperm ducts, thus preventing 
the emission of the sperm. Salpingec- 
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tomy is a similar operation except that 
both oviducts are cut and ligated, thus 
preventing the entrance of the ova into 
the womb. Surgeons have not been suc- 
cessful in making either operation re- 
versible. Patients experience as little 
pain as if they had a tooth extracted 
and Convalesce completely in several 
days. By virtue of this Federal Supreme 
Court decision, many new human ster- 
ilization laws were enacted. 

The dependents, such as the unem- 
ployed, the deaf, the deformed, and the 
blind ; the delinquents, such as the way- 
ward and the criminals; the degener- 
ates, such as the sadists and the drug 
fiends; and the infectious, such as the 
tuberculars, the syphilitics, and the 
lepers need not engage our attention. 
Most eugenists are in accord that their 
insufficiencies, per se, have been largely 
acquired or learned rather than in- 
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herited, and that these unfortunates 
should not be subject to coercive human 
sterilization. It is in regard to the two 
chronic and malignant groups of pa- 
tients, that is, the mentally diseased, 
such as the maniacs and the dementia 
praecoxes, and the mentally deficient, 
such as the morons and the idiots, that 
there is considerable controversy con- 
cerning their causes. The question is 
still mooted. Its solution is fundamental 
to any constructive program for human 
sterilization. Yet most of the steriliza- 
tion patients have been from these two 
categories. 

More eugenists arc in agreement 
that psychoses or mental diseases are 
acquired rather than inherited but the 
preponderance of opinion is in favor 
of the theory that the mental deficiencies 
are inherited. Nevertheless, the answer 
to the problem of the hereditability of 
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STERILIZATION LEGISLATION IN THE UNITED STATES TODAT 


therapeutic value, as already indicated, 
is conjectural. Unless we can restore 
thej^ sterilized people to society, why 
sterilize them? The eugenic justihca- 
tion for the sterilization of custodial 
inmates is not tenable. 

What seems even more unreasonable 
is the fact that the sterilization acts 
apply primarily to mental patients in 
institutions when the alleged menace to 
society is the presence of these mental 
patients at large. Only Delaware, Iowa, 
Maine, Michigan, New Hampshire, 
North Carolina, Oregon, South Dakota, 
Vermont, and Indiana statutes provide 
for the sterilization of their selected 
dysgenics at large. Of course, it is, as 
u practical proposition, difficult to reach 
these people at liberty. Nevertheless, 
state agencies ought to be established 
in order to bring them into the pale of 
the law. 




the mental deficiencies is still con- 
jectural. The psycholics or the mentally 
diseased have few children because 
they are comparatively short-lived, and 
they lack sexual attraction. The perni- 
ciousness of it all is that most of the 
psychotics are born of normal or ap- 
parently normal parents who are latent 
carriers of mental disease. Here too, 
the menace to society is not the obvious- 
ly mental deficient but the individual 
who is a latent carrier of menial 
deficiency in his or her germ plasm. 
In recent years experimentalists, espe- 
cially educationists, have been busily 
engaged trying to establish the relative 
importance of the roles of nature and 
nurture in both low intelligence and 
high intelligence, but in vain. If any- 
thing, the controversy to-day is furtlier 
from solution than it ever was, espe- 
cially with the advent of the behavioi- 
istic psychology and its emphasis upon 
the environment as a factor in intelli- 
gence. 

AS for the therapeutic value of the hii- 
xjL man sterilization surgery of vasec- 
tomy or salpingectomy, the literature is 
meagre, cursory, and frequently pre- 
judicial. The California studies would 
seem to lead to the conclusion that the 
sterilization surgeries of vasectomy or 
salpingectomy do not unsex the patients 
or noticeably change their sex lives, and 
improve their health. Other reports 
would lead to a contrary conclusion. 
In a California study, it was found that 
about one third of the married people 
who were sterilized were unhappy for 
various reasons. This proportion would 
have been perhaps larger among mental- 
ly normal people. 

Of the various classes of socially in- 
adequate people who are subject to the 


human sterilization legislation of the 
piesent, the feeble-minded, the idiots, 
the insane, the epileptics, and the im- 
beciles arc most frequently included 
It should be so since these classes of 
mental ailnientb display the greatest 
pi oof of inheritance, though perhaps 
ii(»t ttltogethei conclusively. Yet other 
classes of people, such as prostitutes, 
convicts of at least two felonies, drug 
fiends, and sodomists are subject to 
compulsory sterilization, though, in ac- 
cordance with the better scientific in- 
foimatjon, these people suffer from ail- 
ments that are acquired and may well 
be cured or ain‘sted during their life- 
times. It might be mentioned that these 
classes of people are rarely included. 

The t‘xeeution of the various human 
stei ilizuthm laws reveals a glaring dis- 
ciepancy between science and fact. In 
15 slates repoiting, 6246 compulsory 
sterilization operations were performed 
on insane persons, 2938 on feeble- 
minded persons, 55 on persons suffering 
fiom epilepsy, 16 on criminals and 5 on 
those suffering from nervous disorders. 
About twice as many operations were 
performed on the insane as on the 
feeble-minded. Yet, all eugenists would 
agree that feeble-mindedness is much 
more hereditary than insanity and crim- 
inality. The number of operations on 
the feeble-minded should have exceeded 
that of the insane. 

Only the statutes of California, 
Nebiaska, South Dakota, Oklahoma. 
West Virginia, and Maine provide 
for the sterilization of inmates of insti- 
tutions who are about to be paroled 
or discharged. All other sterilization 
acts make no such provision. Unless the 
sterilization operation has a therapeutic 
effect on the patient, there seems to be 
no justification for the operation. Its 


I N several institutions for the insane 
in California, there were about 1000 
institutionalized insane in the year 1927 
suffering from dementia praecox and 
rnanic-depiessiveness. After two years 
f>f institutionalization subsequent to 
the performance of the sterilizations, 67 
percent of the mules and 79 percent 
of the females, of those sterilized insane 
inmates who were studied, were still 
institutionalized. In a study of 605 case 
histories of the feeble-minded in the 
same state, 34 percent of the males and 
28 percent of the females were still in- 
stitutionalized. Advocates of human 
sterilization uige in behalf of the cause 
that it is not only an agency for race 
betterment but that its therapeutic value 
is su gieat that many of these people 
<*dn be restored to society successfully 
and with impunity. These California 
studies aie adduced to bear out this 
eonlerition. Is the successful return to 
society of the feeble-minded patient due 
to the effects of the surgery or due to 
the conditioning, the vocational train- 
ing and the psychotherapy the patient 
leceived in tlie institution*^ The results 
of Fernald, Mathews, Potter, McCollis- 
ter. and Bernstein, with their psycho- 
llierapy, occupathinal therapy, medica- 
tion, diet and the like, have been equally 
us good as those in California. Their 
patients are paroled or discharged 
whenever they show the pioper emotion- 
al and mental constitution, which condi- 
tion may really be the fundamental 
cause for the successful return of the 
sterilized or non-sterilized mental pa- 
tients to society. The question of the 
eugenics of mental traits needs more 
research than speculation! 

A second at tide on human steriU 
ization will follow next months 
and a thirds representing the opposing 
point of vieWs one or two months later, 
— The Editor. 
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I IHE earth’s atmosphere is the 
astronomer’s black beast.” This 
literal translation from the 
French which the writer’s old teacher, 
Prof. C. A. Young, used to quote with 
enjoyment is only too true. Half of the 
time (in our part of the country, at 
least) the atmosphere is cloudy. More 
than half of the rest it is so full of 
streaks and currents of uneven density 
that no fine detail can be seen through 




A direct photograph of Mara taken 
at Lowell Obaervatory, by Slipher 

it with the best of telescopes, and all 
of the time the ozone in its upper re- 
gions obscures the most interesting part 
of the spectra of the sun and the stars. 
It is by far the most active part of our 
planet, not only in bothering the astron- 
omers but in more Important ways. 

The earth’s atmosphere constitutes 
slightly less than a millionth part of 
the earth’s whole mass and only 1/280 
that of the ocean. But the rain which 
falls from it every century weighs seven 
times as much as the air itself. Three 
quarters of this falls back into the sea* 
Even so, the work of the weather 
amounts to pouring all the water ia the 
oceans over the land once iir every 
12,000 years. Almost three quarters of 
this rainfall again evaporates. The rest 
runs back in the rivers, and the whole 
volume of the ocean has done this at 
least 30,000 times during* the known 
duration of geologic history and washed 
dofwn sediment enough to fill a quarter 
of the present ocean bfuins. 

During this oft-repeated process the 


waters have dissolved from the rocks 
most, if not all, of the stuff which makes 
sea water salt and bitter. The atmos- 
phere has been the vehicle of this enor- 
mous turnover. Has anything happened 
to it, too? 

If the wearing away of rocks were 
accomplished by mere mechanical attri- 
tion the air would have nothing to do 
but to carry the water. But the greater 
part of rock weathering is a chemical 
process. The more easily attacked min- 
erals are decomposed, leaving the re- 
sistant ones, such as quartz, to be 
pounded into sand. The principal re- 
action is the formation of soluble car- 
bonates or bicarbonates of calcium, 
magnesium, and the alkali metals. These 
go down the rivers into the ocean, the 
sodium to stay and make the sea salt, 
the calcium and magnesium to be pre- 
cipitated as limestone and dolomite 
(usually by organic action) and the 
potassium, strangely enough, to be 
adsorbed by mud and clay so that very 
little of it remains in the sea water. 

A bout 8 percent, by weight, of the 
^ original eruptive rocks is dis- 
solved in this way (according to Gold- 
schmidt, from whose very interesting 
paper this account is taken). A great 
amount of carbon dioxide is consumed 
in the process. There is very little of 
it in the rocks — almost all must come 
out of the atmosphere. When the dis- 
solved material enters the sea and the 
limestone and dolomite are formed, 
about one half of this carbon dioxide is 
liberated again. The rest is buried in the 
sedimentary rocks. 

The amount which has thus been in- 
terred, according to Goldschmidt’s cal- 
culations, is i5,(^ times as great as that 
which is now present in the atmosphere 
(forming but 1/2500 of the whole)* 
There is 50 times as much dissolved in 
the sea as there is free in the air. The 
latter, if it could all be precipiuted in 
the snowy form (dry ice), would make 
a layer less than a quarter of an inch 
thick. Without this saving remnant our 
planet would be a dead world. From 
the carbon dioxide of the air and with 
energy derived from sunlight, green 


plants, the most wonderful of all 
nature’s laboratories, build up the com- 
plex compounds which form food for 
themselves and for all living things. 
The oxygen, which is the breath of life 
to an animal, is only a by-product of 
this fundamental process. There are so 
many living things on earth, and so 
little carbon dioxide in the air, that the 
whole of it must pass through some 
form of living matter every few years. 
Much of it, of course, is returned to 
the air very quickly, by the breathing 
of animals and the burning or decom- 
position of vegetable matter. A small 
part is locked up for centuries in such 
forms as wood and peat, and a still 
smaller amount of organic matter gets 
buried, turns gradually into coal or oil, 
and is lost to change for ages. 

Except in the last case the oxygen 
liberated in photosynthesis is used up 
again in the various reverse processes, 
but the fossil organic matter is with- 
drawn from the cycle and must be bal- 



Venui, photographed with 12-inch 
telescope, by H. A* Lower, amateur 


anced by a gradual accumulation of 
oxygen in the atmosphere. The sug- 
gestion that the present supply of 
oxygen has all been produced in this 
way is a century old. Recent studies 
confirm it, showing that the amount of 
fossil organic matter required tc bal- 
ance it amounts to only 1/2000 part by 
weight of the sedimentary rocks— a 
quite plausible amount* 

Rock weathering, however, affects at- 
mospherie oxygen as well as carbon 
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dioxide. Fresh eruptive rocks are usual* 
ly darkidi in color, grey or even black, 
owing to the presence of minerals con- 
taining iron in its less oxidized or fer- 
rous state. During weathering these 
take on 50 percent more oxygen and 
turn to ferric compounds characteristi- 
cally yellow or red in color. The yel- 
low sands of the Sahara, the red rocks 
of the Painted Desert, and even the red 
clay of the ocean depth, owe their colors 
to the process of oxidation. Though 
slow, it is steady, and the loss of oxygen 
is irretrievable since, so far as we know, 
the change is scarcely ever reversed. 
Goldschmidt calculates that the total 
amount of “fossil” oxygen thus lost to 
the atmosphere must fully equal all that 
remains, and may be twice as great. 
This oxygen, too, must be balanced by 
organic matter in the rocks and, so far 
as the evidence goes, it well may be. 

Rock weathering is still going on. If 
it continues at the present rate it might 
exhaust all the oxygen of the atmos- 
phere in another billion years or so. 
Will life on earth end then? The fear 
is a bit remote, in any event, but it may 
l)e groundless. The enormous quantity 
of carbon dioxide now locked up in lime- 
stone must have gone through the at- 
mosphere, but it could not have l)een 
all there at the start, for it amounts to 
seven times the present mass of the 
whole atmosphere — enough to raise the 
atmospheric pressure to 120 pounds per 
square inch. Some of it would have 
gone into the sea, but not enough to 
save the situation and make either sea 
or land habitable for such organisms 
as we know were there. 

T he alternative is that the carbon 
dioxide has been added to the at- 
mosphere bit by bit in the course of 
geologic time. Volcanoes emit enormous 
quantities of this gas, most of which 
doubtless comes out of the molten 
magma, deep down in the earth, and 
has never seen the light before. The 
average amount of this “juvenile” car- 
bon dioxide which would have to be 
added each year to provide for all the 
limestone, is a hundred thousandth 
part of that which is n(»w in the atmos- 
phere, or 15,000,000 tons. The amount 
of the gas released yearly by the burn- 
ing of coal and oil in human industry 
is more than 200 times as great ! 

In the long run, 90 percent of this 
carbon dioxide has gone into the lime- 
stones, 10 percent has been decom- 
posed by plants into oxygen, and about 
a third of one percent remains free, 
mostly in the sea. The plants have so 
far kept well ahead of the red rocks — 
providing as much oxygen agcin as the 
rocks devoured* So long as the sun 
shines and the earth’s volcanoes are 
active, the fear of a gradual suffocation 
of animal life may be laid aside. Should 
the worst come to the worst a race of 


no higher intelligence than present-day 
humanity could probably preserve its 
existence, though in diminished num- 
bers; living, for example, in spacious 
glass-roofed enclosures supplied with 
artificially generated oxygen and grow- 
ing its own food inside them if it would 
not grow elsewhere. The most severe 
demand upon their intelligence would 
be to take any steps at all to meet so 
very gradual a change in conditions. 

But what has all this — fact or fancy 
— to do with astronomy? Turn our 
spectroscopes on the nearest planets 
and we are answered. Adams and Dun- 
ham have found that Venus shows no 
trace of the familiar bands of oxygen 
or water vapor, even when her distance 
is changing most rapidly and lines pro- 
duced in the planet’s atmosphere would 
be shifted by the Doppler effect and 
brought to one side of the lines pro- 
duced in our own atmosphere. But there 
are three beautiful bands in the deep 
red and infra-red which have been 
definitely traced to carbon dioxide. In 
the laboratory they are very weakly 
absorbed ; to get them as strong as they 
are in the planet would require the 
equivalent of a layer of gas at least a 
quarter of a mile thick at standard 
temperature and pressure, which is fully 
150 times as much as there is in tlie 
earth’s atmosphere. This is the amount 
above the layer of clouds or haze which 
forms the planet’s visible boundary. 
There may be much more below. 

Such an atmosphere would exert a 
powerful “greenhouse” effect, letting 
the short waves of sunlight in and re- 
tarding the escape of the long waves 
from the warm surface. Wildt, one of 
the best men working on the subject, 
concludes that the temperature at the 
planet’s 'surface may be as high as the 
boiling point of water. Life could hardly 
maintain itself under these conditions, 
and in its absence the carbon dioxide 
would remain in the atmosphere. Why 
there is no water vapor is a great puzzle 


— the surface must be bone dry. Wildt 
suggests that all the water has gone 
into some sort of chemical combination 
or hydration, but it is hard to see how 
this could happen if there had ever been 
anything like the amount that there 
is in our oceans. 

Mars, too, shows no traces of oxygen, 
water or carbon dioxide. The test for 
the last is insensitive and its failure 
does not mean much. That for water 
vapor is not delicate enough to refute 
the belief based on thermal evidence, 
that the polar caps are actually com- 
posed of snow evaporating below the 
freezing point under low pressure. But 
oxygen must be present in very small 
amounts, if at all — not more than a 
thousandth part as much as on earth. 
Whether there is any now or not, the 
red color of the planet’s surface is very 
strong evidence that it was there once. 
Atmosphereless bodies like our moon 
show not a trace of red anywhere on 
their surface. The color of Mars is 
exactly that of an oxidized surface and 
there can be little doubt that ferric iron 
is actually to blame for it. May it not 
be that rock weathering has done its 
deadly work on Mars and depleted its 
atmosphere of oxygen? If the oxygen 
was of vegetable origin, there was once 
life on the planet. We cannot be too 
sure that it is not there still, for the 
exhaustion would be so slow that evo- 
lutionary processes might well be able 
to follow it, producing plants which con- 
serve oxygen as terrestrial desert plants 
store up water. 

I T seems, then, that Mars may repre- 
sent a far later stage in the histoiy 
of a planet than the earth, while Venus 
somewhat resembles the earth before 
life developed upon it — and we find our- 
selves, like the planet we live upon, 
“Wandering between two worlds, 
one dead, 

The other powerless to be born.” 

— Princeton University Observatory 



Modernizing 


THE 



The Mississippi as she was before modernization. The most noticeable feature, 
which she possessed in common with our other battleships, is the **basket-masts” 


By W. D. PIJLESTON 

Captain, U. S. N , Commanding the Mississippi 


I T will be easy for city dwellers, par- 
ticularly New Yorkers, accustomed 
to subway building, house-wrecking, 
and sky-scraper construction, to visual- 
ize the general problem confronting the 
naval engineers and constructors who 
modernized our battleships. Those who 
have seen civil engineers shore-up a 
many-storied building while they routed 
a subway tunnel through its former 
basement, can readily imagine the 
similar problems that confronted our 
naval constructors and engineers in 
shoring up decks with temporary 
stanchions while an additional super- 
structure was being installed. Yet it will 
probably surprise most city dwellers as 
well as country folk to learn that mod- 
ernizing battleships was a familiar 
process to their sea-going European 
ancestors. 

In the days of wooden ships, modern- 
izing old men-of-war was the usual 
method of keeping a fleet up-to-date. 
In that era the cost of labor was low, 
but new construction was very expen- 
sive because of the cost of wood wnich 
•was the only building material avail- 
able to the shipwright. Furthermore, 
because of the poor roads, overland 
transportation of this bulky raw materi- 
al was extremely costly, and as the 
forests near the European coast line 
were gradually depleted, the cost of 
masts and ship’s timber forced im- 
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pecunious kings, whose purses paid for 
the royal navies, to rebuild old vessels 
rather than to construct new ones. 

The shipwrights’ tools — the saw, the 
adze, and the axe — were equal to rip- 
ping into the wooden hulls, cutting out 
and replacing the rotted limbers and 
decayed knees. And with the adze the 
skilful ship’s carpenter could scarf the 
end.s of two timbers until they dove- 
tailed neatly into one. The “tree-nails,” 
large wooden pegs or nails, completed 
the union. 

The reason for modernizing our bat- 
tleships was not the dearth of build- 
ing material, but the prohibition against 
constructing new battleships contained 
among the provisions of the Washing- 
ton Conference of 1921-1922. This pro- 
hibition bore particularly hard on our 
Navy, because we scrapped ships under 
construction and nearing completion 
which embodied the le.ssons of the battle 
of Jutland, while we retained battle- 
ships dating back to the Delaware and 
North Dakota^ our first dreadnoughts. 

I N many ways, modernizing a battle- 
ship gave the constructor more diffi- 
cult problems than new construction, just 
as building a subway under a city in- 
volves more intricate engineering prob- 
lems than constructing a new railway. 
In fact the task of modernization would 
have been impracticable except for cer- 
tain modem inventions and mechanical 
processes, notably those of ^’burning” 
and “welding.” 

The modem artisan has substituted 


his “burner” for the shipwright’s saw. 
He burns off steel stanchions, bulk- 
heads, and decks until he has laid a 
ship wide open for the rebuilding proc- 
esses. The intense heat of his flame 
cuts through iron and steel more rapidly 
than the shipwright’s saw could rip 
into the oaken timbers of the old ships- 
of-the-line. 

But modern artisans use heat to re- 
build as well, and they weld together 
the severed members they have so ruth- 
lessly burned apart. Their uncanny 
ability to burn “together” or to burn 
“apart” would certainly have subjected 
them to trials for witchcraft had they 
plied their trades in Salem during the 
days when that city was fostering the 
infant shipbuilding industry in our 
country. 

In modernizing the Mississippi it has 
been roughly estimated that an aver- 
age of 50 welders were employed on 
the ship every working day for a period 
of two years. A very small portion of 
this welding was done by the acetylene 
process; much the largest part was 
done by arc-welding. Besides a host of 
minor items such as welding hooks, 
brackets, and small fittings throughout 
the ship, these welders made possible 
the installation of new bulkheads, 
plates, stanchions, and special founda- 
tions for guns and machinery. 

P erhaps the most interesting type 
of welding on the Mississippi was 
that done in welding the longitudinal 
and vertical seams of the “blisters.” 
The reader will appreciate this task 
better if he is reminded of the necessity 
for and the origin of the blister. 

Two formidable enemies of modern 
battleships are mines and torpedoes. 
Both of these attack the ship’s under- 
water body where the battleship was 
formerly least protected and where a 
hole in the ship would cause the most 
serious consequences. Prior to the 
World War designers generally con- 
tented themselves with furnishing a 
ship with a double-bottom as protection 
against underwater damage. Since the 
battle of Jutland, designers have added 
the equivalent of a third bottom and 
in addition carried this new steel 
framework as a “void” or empty 
compartment up the sid^s of the snip 
from just above the keel to the armor 
shelf. 

The theory of this new structure is 
that the mine or torpedo will explode 
outside and exhaust most of its destruc- 
tive force in the new void before it 
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The firft glance at the modernized Mississippi shows the final disappearance 
of masts from battleships and in their place structures resembling pagodas 


reaches a vital part of the ship. These 
new bottom and side voids were built 
within the outside skin of the ship in 
new construction such as in the latest 
British ships, the Rodney and Hood. 
The space available inside the old 
battleships being renovated did not 
permit the constructor to build interior 
voids, so in modernization the voids 
were built outside the skin of the ship 
and these bulges were promptly chris* 
tened “blisters'* by sailormen. 

These blisters, which in appearance 
somewhat resembled pontoons with one 
side removed, were fabricated in the 
Navy Yard shops and secured to the 
ship’s side by means of vertical angle- 
irons previously welded to the old skin 
of the ship. The Mississippi is 624 feet 
long, and as the blisters cover approxi- 
mately three quarters of the ship, it is 
apparent that placing the blisters was 
an extensive operation. 

T hese blisters were made in sections 
15 to 20 feet long; they were re- 
quired to 6t neatly around the curving 
side of the ship. The necessary measure- 
ments were obtained from the ship itself 
by using large curved wooden patterns; 
these patterns were then used in the 
shop to cut the steel frames to the right 
sizes. Welding permitted a small leeway 
for errors, but these blisters when fab- 
ricated were exceedingly accurate and 
most of them fitted snugly. 

Along the middle or “waist” of the 
ship, the inside frames of the blisters 
had approximately the same curvature, 
but as the blisters approached the 
bow and stern, the shapes of these 
inside frames changed rapidly in order 
to “fair up” the structure and preserve 
the “ship-shape” underwater body. This 
required close calculation by the de- 
signers and accurate workmanship in 
the shop. And the proof of the success 
is demonstrated by the fact that the 
maneuvering qualities of the modern- 
ized ship have not been reduced by the 
addition of the blisters. 

After the blisters were fabricated in 
the shops they were loaded on flat cars 
and placed abreast the ship in dry 
dock. They were then swung into .posi- 
tion by traveling cranes and connect- 
ed to the outer hull by means of 
vertical angles previously welded to 
the skin of the ship. The plates of 
the blisters, forming the new bot- 
tom plating, were then welded where 
they abuttecL 

Arc welding with bare and covered 
rods was used to a great extent on new 


bulkheads throughout the ship, “T” 
welds being made where the plates met 
the deck or the overhead, and plain or 
“joggled” laps, welded on both sides, 
were formed vertically. In many cases, 
to facilitate or make possible access for 
various materials, passages were cut in 
bulkheads by acetylene torches and 
later closed by arc welding. The edges 
of the plating around such openings 
were beveled to about 45 degrees by 
chipping or grinding, and the “V” so 
formed was filled by welding. 

During modernization, it was neces- 
sary to shorten a number of stanchions. 
This was accomplished by cutting a sec- 
tion out of the stanchion, butting the 
two parts and fillet-welding two curved 
straps (wrapper bands) over the joints. 
This process suggests the way sailormen 
“fish” a mast or spar. Space was left 
between the straps to make the verti- 
cal welds. While this method did not 
improve the appearance of the stan- 
chions, there is no question of the 
strength of the joint or the economy of 
the operation. 

While the mine and torpedo were 
primarily responsible for the blisters, 
the improved seaplanes caused most 
of the other alterations effected during 
modernization. Most of us think of 
aviation only as the enemy of the bat- 
tleship, yet every American battleship 
carries three to four planes. Without 
these .planes, extreme battle ranges 
would be roughly 20,000 yards, because 
beyond\that distance the fire of the guns 
could tiot be effectively controlled from 
the “fighting tops,” and there is no ad- 
vantage gained by shooting blindly in 
the general direction of the enemy. 

Space inside any turret has always 


been scarce. When the additional eleva- 
tion was obtained, it necessarily meant 
that the breech of the gun was cor- 
respondingly depressed, and this re- 
quired more space. To meet this de- 
mand taxed the ingenuity of the 
ordnance designers. Yet they overcame 
this and other similar obstacles. Speak- 
ing in the most general terms, it was 
modern industrial development that en- 
abled the designers to find the extra 
space. For example, a 50 horsepower 
motor of 1933 was much smaller than 
its 1917 ancestor. So by substituting 
the smaller for the older and larger 
electrical machines, and by skilful re- 
arrangement of the interior of the tur- 
ret, the extra space required by the 
new elevation was obtained without en- 
larging the exterior dimensions of the 
turret. When the proposal to elevate to 
30 degrees was first made, the ordnance 
designers were doubtful whether that 
elevation could be obtained. During the 
modernization when the turret ma- 
chinery was being installed, it fre- 
quently appeared to be a physical 
impossibility. But it was successfully 
done and now after completion the in- 
teriors of the turrets appear compara- 
tively roomy. 

O NE effect of modernization was to 
increase the displacement of the 
Mississippi, As the same general under- 
water body was preserved, this meant 
that increased horsepower was neces- 
sary; otherwise the speed was reduced# 
The Bureau of Engineering met this 
requirement by installing six new boil- 
ers which are really extremely fast 
steam generators. “Boiler" is a mis- 
nomer for a modern steam-producing 
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Method of shop- 
assembly of all- 
welded blister sec- 
tiont for the Mis- 
iimppu View of 
the outside of two 
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apparatus that almost instantly 
converts water into steam. 

There isn’t a vestige of the 
old method of raising steam by 
gradually boiling water 
maining in this new type 
steam generator. 

These boilers were designed 
by the Bureau of Engineering 
and built at the Norfolk Navy 
Yard. After construction they 
were taken down in three main 
parts and set up a second time 
on the foundations or ‘*8ad- 
dles” built into the ship. 

To transform this steam into 
useful propulsive energy, the 
Westinghouse company fur- 
nished four of its marine turbines with 
the usual reduction-gears to reduce the 
revolutions required of the shaft and 
propellers. By using turbines of modern 
design, the sizes and weights of these 
four engines were much reduced. 

The propellers and shafting of the 
four engines were unchanged during 
moderni^tion and apparently revolve 
as readily for the new engines as they 
did for their former ones. The desim 
of propellers has been given mu% 
study by design engineers. Naval archi- 
tects and engineers are working con- 
tlftuously on the problem of ship-pro- 
pulsion but there is surprisingly little 
improvement. In fact, with all the ad- 
vances made in marine engineering and 
huU-design in the past 30 years, the 
co-efficient of propulsive eroiency of 
modem steamers is stfl^ low. In 1900, 
the ratio of useful pro^l^ve energy to 
the total heat ener|^ In the fuel con- 
sumed was betweeftTand 8 percent. To- 


day, with propellers driven 
by external combustion en- 
gines it scarcely equals 10 
percent. 

Making due allowance for 
the inefficiency of external 
combustion engines and the 
inherent difficulties of driv- 
ing a ship through the water, 
it does seem that greater effi- 
ciency should have been at- 
tained when we consider the 
progress that has been made 
in other fields of activity. 
Perhaps some readers of 
Scientific Amebican will 
turn their minds to the prob- 
lem of vessel-propulsion and 
effect some improvement! 
There is room for a great 
deal. But do not think the 
problem is an easy one and 
send In hastily-considered de- 
signs to already hard-worked 


designers. Devote some real thought to 
the matter. 

Among the major improvements of 
the Mississippi during modernization 
was the installation of the most up-to- 
the-minute anti-aircraft battery. 

In the decade following the World 
War, little money was spent on new 
ordnance or guns because the great 
war-making states were over-stocked 
with surplus guns. In consequence, there 
was little or no improvement in the de- 
sign of anti-aircraft guns or fire-control 
apparatus. On the other hand, commer- 
cial as well as military aviation were 
daily increasing the speed, maneuvera- 
bility, ceiling, and useful loads of 
planes. That is, all the elements neces- 
sary to the battle efficiency of the planes 
were being continuously improved, while 
the gun marked time. 

B y 1925, the airplane was well ahead 
of its natural, and in 1918 its most 
formidable, enemy, the anti-aircraft 
gun. Finally, the danger to some of our 
great cities unless American anti-air- 
craft guns could be improved, brought 
some small but gradually increasing ap- 
propriations to the Army and Navy 
ordnance designers. Almost at once the 
effectiveness of gunfire against planes 
increased. Since 1925 there has been a 
continuous increase in the efficiency of 
anti-aircraft batteries comparable to the 
increase in efficiency of planes. And it 
is a conservative statement to say that 
the danger from enemy aircraft has 
been greatly reduced. Naval aviators 
naturally believe in their weapon, but 
the naval crews of the anti-aircraft bat- 
teries are no less confident of their 
ability to keep enemy aviators where 
they can do the ship no great harm. 

Uncle Sam has always taken splendid 
care of his navy personnel, so when he 
(Please turn to page 331) 
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Objectives in Amateur Photography 


npHB accompanying ardcle, 
^ lacond in our new leriet on 
advanced amateur photography, 
oudinee apecifically what diicus- 
•ioni you may expect in coming 
months. A few of our subjecu 
follow: 

Panchromatic dower photog- 
raphy 

Scenic pictures, including 
filters 

Stellar photography 
Infra-red and ultra-violet 
photography 

Amateur aerial photography 
Pinhole photography (less 
simple than it sounds) 
Portraiture 
Night photography 


S EVERAL years ago an amateur 
photographer — a sailor aboard the 
ill-fated steamship Vestris — was 
very fortunate. He happened to have his 
camera ready when that ship was sink- 
ing, and the views he was able to snap 
on the careening deck brought him a 
large sum of money as news photo- 
graphs appearing in newspapers all 
over the land. 

But we know a photographer even 
more fortunate. One day, after several 
less successful efforts, he managed to 
get an excellent “close-up” of a wood- 
pecker at work 150 yards away by 
photographing through one glass of his 
binoculars. He received no sum of 
money for his success, and only his 
cronies, instead of the whole nation, 
saw his result. Yet this enthusiast, de- 
pending on no element of luck, had 
attained the priceless satisfaction of 
setting himself an interesting objective 
and reaching it, of mastering a novel 
technique. A priceless satisfaction — yet 
one within the range of any seeker. 

W HAT pictures shall the “advanced 
amateur” photographer take after 
he has gone tl^ough his snapshot ap- 
prenticeship and wishes now to take his 
pleasure in this hobby more seriously? 
What are objectives that will ”pay out” 
in the form of the greatest satisfaction? 

Moreover, what is there in photog- 
raphy for the followers of other hob- 
bies? Let the astronomers and the stamp 
collectors and the gardeners and the 
firearms fanciers examine the camera*8 
prospects to see whether pictures, taken 
with benefit of their special knowledge, 
might not provide the “clincher” in the 
thorough pursuit of any avocation* 
Informal portraiture is not neces- 
sarily the exclusive preserve of snap- 


shotters. Especially now that snapshots 
indoors are possible, portraiture of 
family and friends in “natural” poses 
and normal settings takes on new mean- 
ing. 

Carry the urge for pictures of people 
one step further, and the amateur 
photographer will find himself going 
in for formal portraits. Effects given 
vogue by the Hollywood cameramen 
will serve as par, and simple lightings 
will do the trick when basic principles 
are comprehended. 

Acti<m pictures, sports “shots,” add 
the fascinating element of speed. To 
catch a hurdler at the top of his jump, 
with every determined line of his face 
recorded in focus, or to establish the 
graceful dip of a landing airplane in 
perfect composition on a negative — 
these, in the achievement, seem to 
give permanent meaning to transitory 
phenomena. 

Nature photography is ground for 
serious study in itself. Flower photog- 
graphy, with the newly available pan- 
chromatic roll film rendering true cedor 
values. Is almost unexplored. Toads and 
tadpoles may become what someone has 
called “backyard monsters” to the 
knowing lens of an alert hunter. 

Artistic tendencies can find full play 
in scenic photography or still-life ar- 
rangement. Training the eye to discover 
striking compositions that can be en- 
larged from small areas of whole nega- 
tives, and enlarging them — there’s a 
large part of the fun. Beyond that are 
adventures in the treatment of enlarge- 
ments by such interesting embellishing 
processes as the bromoil transfer. 

The problems of photomicrography 
have challenged experts, yet an amateur 


photographer can link his simple 
camera to a microscope and obtain 
successful pictures of that mysterious 
world half a dozen inches away. (Note 
page 304 of this issue.) 

Astronomy I When the telescope has 
been made, glimpses through it remain 
only in memory, unless a camera is 
attached to it. Making a camera tele- 
scope is, thus, the logical next step for 
amateur astronomers. Even without a 
telescope, a simple camera with an // 
4.5 lens is adequate for meteor photo- 
graphs or pictures of star tracks. Add a 
prism, and there is always the lurking 
chance of catching a meteor spectrum 
that would be prized. 

Amateur mete4>rologists can find their 
opportunity in photography of clouds, 
sun dogs, rainbows; and what about a 
superstereoscopic view of a cloud bank, 
made with two cameras a mile apart, 
snapped simultaneously to yield per- 
spective in an old-fashioned stereo- 
scope? There's gold— golden oppor- 
tunity ‘ overhead. 

While we’re about it, there is noth- 
ing to prevent amateur photographers 
from exploring the invisible with their 
cameras. Photographic materials sensi- 
tive to unseen phenomena in the ultra- 
violet and infra-red ranges of the spec- 
trum are now available. Pictures in the 
dark, haze- penetration views, detection 
of stamp forgeries by photography of 
invisible color aberrations — these arc 
“in the cards” for the curious. 

Who knows but that someone fresh 
from picnic picturing with a “Brownie” 
may end up snapping the air waves left 
by a passing bullet? It’s possible, and 
he would not even lose his “amateur 
standing.” 



Night photography with a titiipla camera* Conditions: Wet streets, thin iogi 
f/ll diaphragm setting, eeven minutes exposure on Verichromt film 
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.\iTROGEN Fixation 


and the Future 

By CHAPLIN TYLER 

£. 1. du Pont de Ncmouri and Company 


T hirty years ago, in 1903, the in- 
organic nitrogen production of the 
world was 349,000 metric tons, 63 
percent of which was supplied by Chile. 
In 1933, despite sub-normal consump- 
tion generally, the inorganic nitrogen 
production of the world was nearly five 
times as much, or 1,700,000 metric tons, 
less than 10 percent of which was sup- 
plied by Chile. Furthermore, world 
capacity for the production of inorganic 
nitrogen has been built up to an esti- 
mated total of 3,383,000 metric tons, or 
about double the present rate of actual 
production and consumption. 

In 1905 the Norwegians started the 
first commercially successful nitrogen 
manufacture; that is, fixation as 
nitric acid by the arc process. 

This process, now obsolete, did 
however attain a peak produc- 
tion of about 30,000 metric tons 
of nitrogen per year, despite the 
large power requirement of 

60,000 to 70,000 kilowatt-hours 
per ton. 

S OON afterward, in 1907-08, 
the cyanamid prc»cess was op- 
erated commercially and grew 
in importance until a capacity of 

350,000 metric tons of nitrogen 
was attained. This process, 
while successful commercially 
for a long period, requires from 

10,000 to 16,000 kilowatt-hours 
per ton of nitrogen, and the 
product is not entirely satis- 
factory as a fertilizer. 

Not until 1913, when the Ger- 
mans began nitrogen fixation by 
the Haber-Bosch ammonia synthesis, 
did there appear a real tlireat to Chilean 
supremacy. In the short space of 20 
years, fixation by the ammonia syn- 
thesis has grown to the proportions of 
an industrial giant representing an in- 
vestment of 600,000,000 dollars* involv- 
ing 110 companies operating 123 plants 
in 19 countries. 

The major economic consequences of 
this development have been: First, the 
destruction of the Chilean monopoly in 
nitrogen and the decline of the Chilean 
industry; second, the worldwide suffi- 
ciency of cheap nitrogen for agricul- 
ture; third, national independence of 
practically every important world power 
as to nitrogen supply for war muni- 
tions; and fourth, the application of 
the new high-pressure catalytic tech- 


nique to the synthesis of methanol and 
the hydrogenation of numerous sub- 
stances, especially of coal and oil, for 
the manufacture of synthetic motor 
fuel. 

The former position of the Chilean 
nitrate industry is not easily appre- 
ciated without recourse to figures. Ap- 
proximately 70,000,000 tons of nitrate 
(16 percent nitrogen) have been pro- 


duced, which at 40 dollars per ton in 
Chile represents a total realization of 

2.800.000. 000 dollars. The former nor- 
mal production of 2,500,000 metric tons 
of nitrate (16 percent nitrogen) per 
year represented an export trade of 
more than 100,000,000 dollars on which 
the national export tax was about 30,- 
000,000 dollars per year, of which 
American consumers alone paid about 

10.000. 000 dollars per year. 

To ship this quantity of nitrate re- 
quired between 400 and 500 cargoes per 
year, assuming a lading of between 
5000 and 6000 tons* The ocean freight 
on this movement was from 12 to 15,- 
000,000 dollars per year. In the future, 
the volume of shipments is unlikely to 
exceed half of the former average of 

2,500,000 metric tons, and the price in 


Chile may not exceed half of the 1926 
price; therefore the realization of the 
industry, instead of being around 100,- 
000,000 dollars per year, may not ex- 
ceed 30,000,000 dollars. 

While tremendous effort has been 
made in the past five years to retain for 
Chile a continued commanding position 
in the nitrogen industry, it now appears 
that this effort was begun at least five 
years too late, that it was not 
too well conceived, and that fi- 
nally, the potentialities of the 
synthetic ammonia development 
were grossly underestimated. 

Year after year, nitrate to 
the value of 100,000,000 dollars 
was produced and yet the syn- 
thetic ammonia industry was 
well established before any vig- 
orous action was taken regard- 
ing improved processes and 
drastically lowered prices. It has 
been estimated that the Chilean 
industry, which so easily could 
have set up ample reserves for 
development out of earnings, 
now is in debt to the extent of 

275,000,000 dollars, a sum about 
ten times the present annual 
sales. 

So complete has been the 
change in affairs that during the 
period 1932-33 the exports of 
synthetic nitrate of soda from the 
United States were about double the 
imports of Chilean nitrate. Norway also 
has a large balance of exportable syn- 
thetic nitrate of soda. 

N ormally, the depletion of soils 
is a serious problem. The plant 
food in the soil is the most fundamental 
wealth of civilized peoples. Such crops 
as cotton, tobacco, and potatoes remove 
enormous quantities of **money*’ from 
the soil *'bank account.’* Nitrogen, now 
derived largely from synthetic am- 
monia, is the most easily depleted plant 
food. Therefore it must replaced, 
else agriculture eventually must be 
moved to virgin soil, of which there 
is none too much in the densely popu- 
lated areas of the world. 



Synthetic ammonia (fixed nitrogen) works of the 
du Pont company at Belle (Charlestown), West Va. 
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The continual addition of nitrogen, 
together with other plant foods, en* 
ablea the farmer to harvest a never- 
ending succession of crops from the 
same soil. Synthetic ammonia there- 
fore is the chemist’s insurance to the 
people that there never need be an in- 
sufficiency of not only cereal foods, 
but of protein foods as well, since milk, 
beef, and pork, for example, arc pro- 
duced from cereals and grasses. 

Part of the nitrogen taken from the 
soil by crops is returned as natural 
manures, as nitric acid in rain water, 
and by the action of nitrogen-hxing 
bacteria. But this natural return of 
nitrogen b insufficient to maintain a 
correct balance in the soil, so that 
normally a supplemental quantity of 
from 300,000 to 400,000 tons of “artifi- 
cial” nitrogen is used annually in this 
country in the form of commercial fer- 
tilizer. The total consumption for the 
world is about five times this quantity. 

As stated previously, a large part of 
fertilizer nitrogen formerly came from 
Chile as the well-known “Chile salt- 
peter.” While Chile saltpeter or nitrate 
of soda is an excellent fertilizer mate- 
rial, it was until the advent of the syn- 
thetic ammonia industry a compara- 
tively expensive commodity. Whereas in 
the past nitrogen has been relatively 
expensive, today the cost of nitrogen 
actually is substantially as low as that 
of phosforus and not much more ex- 
pensive than potash. 

W ITHOUT nitrogen, a major power 
hardly could start a war, much 
less sustain one. Ammonia, as such or 
converted to nitric acid, is an essen- 
tial ingredient of m«)dern military ex- 
plosives. Similarly, without nitrogen, a 
power would be defenseless against out- 
side aggression. Nitrogen ranks with 
steel, food, and clothing as a sinew of 
war. 

The War Department has estimated 
that in the event of a major conflict the 
United States forces would require for 
munitions production 144,000 tons of 
nitrogen per year. This is equivalent to 
900,000 tons of Chilean nitrate of soda, 
or 150 cargoes carried in the ordinary 
freighter of 6000 tons capacity. 

During the World War, the fear of 
insufficient supplies of nitrogen was so 
great that the Congress appropriated 
80,000,000 dollars of the taxpayers’ 
money to build the much-publicized 
Muscle Shoals nitrogen plants, which 
incidentally could have turned out but 
a third of the nitrogen needed for muni- 
tions alone. Today it is of interest to 
note that the Belle, West Virginia, 
works of the du Pont company alone is 
sufficient to supply the entire require- 
ments of the War Department in time 
of emergency* 

Another large plant, that of the Al- 
lied Chemical and Dye Corporation at 



Gat comprettor inttallatton in the plant shown opposite. Here tynthetit gat 
it compretted to 15,000 poundt per square inch— one third as dense as water 


Hopewell, Virginia, produces synthetic 
nitrate of soda and ammonia, thus af- 
fording double security for nitrogen 
supply in case of need. The investment 
in these two plants, plus that of smaller 
producers of synthetic ammonia, is 
estimated to be between 80 and 90 mil- 
lion dollars, or about the same as for 
the Muscle Shoals plants. The capacity, 
however, is more than six times as great, 
assuming that Muscle Shoals could be 
operated at capacity. 

The development of high-pressure 
technique by the synthetic ammonia in- 
dustry has led to other operations of 
far-reaching significance. For example, 
about ten years after the first factory 
production of synthetic ammonia, Ger- 
many exported to this country synthetic 
methanol, made by the same general 
technique. 

Today the wood distillation industry, 
which formerly produced about 7,000,- 
000 gallons of methanol per year, pro- 
duces only about 1,500,000 gallons per 
year, whereas about 8,000,000 gallons 
are being produced by high-pressure 
synthesis. The synthetic product is 
cheaper, more pure, and is practically 
limitless as to supply. 

Another high-pressure synthesis, and 
one which may easily surpass the ton- 
nage of ammonia itself, is that of coal 
and oil hydrogenation. Both England 
and Germany, which are large con- 
sumers of motor fuel and yet which 
have no petroleum resources, are devel- 
oping the production of synthetic gaso- 
line on a very large scale. This process 
is more than likely to prove profitable, 
and again serves to illustrate the role 
of chemistry in making nations more 
self-cbntain^ as to supplies of essential 
commodities. 

Other applications of high-pressure 
technique are being evolved and will 
no doubt have added effect upon exist- 
ing processes and upon the balance of 
international trade. 


World consumption of inorganic ni- 
trogen probably will continue to in- 
crease at a rate of 50,000 metric tons 
per year — that is, the rate of increase 
which has held for the 25-year period 
from 1908 to 1933. Only in eight out 
of these 25 years has the world produc- 
tion of nitrogen deviated more than five 
percent from this straight-line growth. 

T his slow, but seemingly sure, in- 
creased consumption of nitrogen in- 
dicates that the present enormous excess 
capacity theoretically will remain for 
many years. Actually, the production 
costs attained in plants built within 
the past five years are sufficiently low 
so that a large proportion of the Chilean 
industry and of the cyanamid industry, 
together with many of the smaller or 
older synthetic ammonia plants, can be 
considered to be uneconomic. The in- 
dications are that the rate of earnings 
on capital in the nitrogen industry will 
be low; that is, nearer five percent than 
ten percent. 

While agriculture theoretically should 
consume enormous quantities of nitro- 
gen, the fact remains that the rich soils 
of our plains will sustain a nominal 
rate of production of grains for years 
to come without the aid of commercial 
fertilizer. Only on intensively cultivated 
areas is fertilizer a necessity, and the 
larger proportion of the 400,000,000 
acres of crop lands is not so cultivated. 

Therefore, while the outlook with re- 
spect to nitrogen fertilizer consumption 
is not unattractive, the time when an 
enormous quantity must be used is per- 
haps 100 years hence, rather than ten 
years hence. Beyond that era, should the 
area of cultivated land begin to be in- 
adequate, it is perhaps comforting to 
know that protein foods, palatable and 
highly nutritious, can be made easily 
and reasonably cheaply from yea^ 
plants fed in turn with nitrogen from 
synthetic ammonia. 


THE AMATEUR AND HIS MICROSCOPE— XI 


Photographing Specimens 


By JOHN V. BUTTERFIELD 
and 

JOHN F. BRANDT 

Bauich A Lomb Optical Company 


T he great explorer fights his way 
through strange lands, taking pic- 
tures as he goes. Back home again 
he goes on a lecture tour, showing his 


pictures on the screen — strange peo- 
ple, ferocious beasts, weird sights that 


thrill his audience and for the moment 


take them with him through all his ad- 
ventures. But no explorer who ever 
roamed can show you more fascinating 


same plane as the film, should be ar- 
ranged. 

The illumination necessary to pro- 
duce good photomicrographs is much 
more critical than that which is gen- 
erally used for visual work. In the first 
place, the illumination must be brighter, 
and it must be carefully focused on the 
specimen. The photographic emulsion 
is capable of showing variations and 


a microscope. The microscope should be 
fitted with either a concave mirror or 
a substage condenser of the correct 
focal length, and a plane mirror to 
bring the light to a focus on the speci- 
men. The microscope may be used in 
either a vertical or horizontal position. 

The only further requirement for the 
camera, other than that already men- 
tioned, is that it be mounted rigidly in 
line with the microscope optical system 
and that the negative be exactly parallel 
with the specimen. A light-tight con- 
nection between the camera and the 
microscope eyepiece may be arranged 
in several ways. One of the simplest is 
to wrap a piece of black cloth, such as 


pictures than you can take 
through your own microscope — 
pictures of specimens gathered 
within a stone’s throw of your 
front door. 

Photomicrography, like many 
other things, can be simple or 
complex. An expert photomi- 
crographer will siimetimes spend 
hours arranging the illumina- 
tion of a single specimen. His 
apparatus is large and appar- 
ently filled with all sorts of 
gadgets until it looks like one of 
Rube Goldberg’s famous inven- 
tions. His subjects are as diffi- 
cult as his technique. But the 
specimens in which most of us 
are mainly interested can be 
photographed with a minimum 
of equipment and just enough 
difficulty to make it a lot of fun. 

A photomicrographic set-up 
consists simply of a light source, 
a microscope, and a camera. The 
light source need be nothing 
more than an ordinary frosted 
Mazda bulb. A 50-watt size or 



A simple type of professional photomicrographic 
equipment. The observation eyepiece permits the 
user to see the specimen till it is photographed 


velvet, around the top of the 
microscope eyepiece and press 
it against the camera around 
the opening. A shutter is con- 
venient, but not an absolute 
necessity. The exposure time 
may be controlled by simply 
switching on and off the illumi- 
nating source for the required 
amount of time. 

T he complete photomicro- 
graphic set-up should in 
some way be protected from 
vibration. Several pieces of felt 
may be used, or a sponge rubber 
kneeling pad may be l^ught at 
the ten-cent store and placed 
under the whole arrangement 
when it is mounted on a wooden 
or metal frame. Of course, com- 
plete photomicrographic outfits 
can be bought. You may be 
satisfied with the arrangement 
as suggested above, or it may 
serve merely to give you an Idea 
of how fascinating this part 
of your hobby can be before 


larger will do. Any good microscope 
will suffice, provided it is equipped at 
least with a concave mirror or, better 
sUlU a substage condenser and plane 
mirror. Any camera may be used, fold- 
ing or box. Its lens is not necessary. 
In fact a lens, unless it is particularly 
good, will detract from the quality of 
your pictures. 

If the lens cannot be removed, focus 
the camera at the “infinity” or 100-foot 
mark. In other words, a light-tight box, 
with some form of film holder at one 


errors in illumination much more readi- 
ly than the eye and improper illumina- 
tion may lead to erroneous interpretation 
of details in the specimen. 

A ”good” microscope was mentioned 
above, since there is no more ex- 
treme test of the quality of an instru- 
ment than making photomicrographs. 
In this Work the resolution becomes all- 
important, and the lack of flatness of 
field which might be overlooked by the 
eye is only further emphasized by the 
photographic negative. I do not mean 


you purchase the regular equipment. 

The amateur is not generally ac- 
quainted with the theories of image 
formation and resolution. It is not nec- 
essary to know all of this in order to 
obtain good photographic reproduc- 
tion, but it is necessary, however, to 
know the conditions which must be set 
up in the system, which will fulfill the 
requirements of the theories. Most 
important of all is the proper illumi- 
nation of the specimen. Making clear 
pictures with sharp detail is entirely 


end and a hole for the microscope eye- 
piece at the other end, is all that is 
really necessary, A ground glass, or 
some other means of focusing in the 


to say that only an expensive micro- 
scope will give you these qualities to 
an adequate degree, but price is in- 
variably the measure of the quality of 


dependent on illumination. 

For maximum resolution of detail in 
specimens, and an even brightness over 
the entire field of view, the following 
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cdbditionft must be met: (1) When the 
specimen slide is on the stage of the 
microscope the specimen should be at 
the apex of the cone of light focused 
by the concave mirror or the substage 
condenser. (2) The cone of light from, 
the mirror or substage condenser must 
form an image of the source of light 
in the plane of the specimen, (3) Ob- 
servation of the beam of light emerging 
from the eyepiece at the point called the 
“exit pupil,** Ramsden disk or eyepoint, 
or the back lens of the objective as seen 
through a pinhole placed over the eye- 
piece tube of the microscope when the 
eyepiece has been removed, must show 
a full, evenly illuminated disk of light. 
(4) From condition 2 it follows that tlie 
source of light must be of such a size 
that the image, which is formed by the 
substage condenser or mirror, will be 
large enough to cover the area of the 
specimen which is being projected 
through tlie microscope. 

O F course, the light source may be 
clear sky seen through a clear win- 
dow. The microscope should be set close 
enough to the window, or in such a posi- 
tion that the window bars will not be 
imaged on the specimen by the mirror 
or substage condenser. If such a posi- 
tion is not convenient, a piece of ground 
glass about three or four inches square 
should be set up in front of the mirror, 
so that the light from the window will be 
diffused and thus eliminate the image 
of the window bars. In case a clear glass 
incandescent bulb is used for a light 
source, a ground glass or other diffus- 
ing medium should be set up between 
the light and the microscope. Otherwise 
the filament of the bulb will be focused 
on the specimen and be seen on the 



Diatoms, 375 X (reduced about one 
third in reproduction). Illuminant 
not properly centered and focused, 
causing unevenly illuminated field 

photographic plate. The ground glass 
is then considered as the source of light. 

To adjust the illumination when sky 
light is not used, look into the micro- 
scope eyepiece and tilt the substage 
mirror until the maximum light comes 
into the field. Now focus the objective 
on the specimen on the stage. If the 
stage or substage condenser of the 
microscope is fitted with an iris dia- 
phragm, leave this open. Place the point 
of your pencil against the ground glass 
at the center and, if there is a con- 
denser, adjust it until the pencil point 
is in the best focus. If there is no con- 
denser, move the ground glass towaid 
or away from the microscope until you 
secure the same effect. 


Remove the eyepiece of the niiGro- 
scope and observe the back lena of 
the microscope objective by loohitig 
through a pinhole diaphragm placed 
over the opening in the tubo from 
which the eyepiece is taken. This pin- 
hole diaphragm is made by simply 
punching a pin through a small piece of 
heavy paper or card, which is held over 
the center of the tube opening. When 
viewed in this manner, the back lens of 
the microscope objective should appear 
as a full disk, evenly filled with light, 
if such is not the case, readjust the 
position of the light source and the in- 
clination of the mirror. If the micro- 
scope is one of the miniature types, the 
eyepiece may not be removable. In this 
case, a magnifier may be used to ex- 
amine the image of the back of the 
objective (Ramsden disk) which is 
formed just outside the eyepiece where 
the eye is held for visual observation. 

N OW we can test and see whether 
we have done all of these things 
properly. If the illumination is properly 
adjusted and centered, the image seen 
in the microscope should remain sta- 
tionary as we focus up and down. The 
points in the structure will appear to 
expand or contract as they go in and 
out of focus. When the illumination is 
off center, and the light is passing ob- 
liquely through the specimen into the 
objective, the image will have the ap- 
pearance of “creeping” off to one side 
as we change focus. When the best 
focus is obtained, decentered illumina- 
tion has a tendency to distort the actual 
appearance of the specimen and often 
leads to false impressions. This does 
not mean that oblique illumination can- 
not be used. Some specimens, especially 



Tha two diagrams aro identical In the portions at the right, but in the upper diagram the light, afur passing through the 
ground glass# goes through g sub-stage condenser. In the lower diagram a concave mirror is substituted for the condenser 
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very tiny structures such as bacteria, 
are best seen with the light reflecting 
off their sides. However, exactly cen- 
tered illumination is most generally 
used, and the amateur will soon deter- 
mine for himself when it would be best 
to change this procedure. 

Cheaper microscopes are not well cor- 
rected for color. Mon(H'hn»matic light 
will offset this, and may be used to 
advantage in both visual and photo- 
graphic work. Green is the best color to 
use. Obtain a green photographic filter, 
about four inches square, from any 
photo supply dealer. Lean this against 
the stage between the light and the 
mirror. 

Now we are ready to snap the pic- 
ture. Place the camera in position, with 
a light-tight connection between the 
eyepiece tube and the camera. Observe 
the image as it is projected on the 
ground glass of the camera; some slight 
focusing of the microscope will he nec- 
essary. Adjust the specimen so that the 
image is projected exactly in the center 
of the ground glass. To make the cen- 
tering more convenient, it is well to rule 
cross lines with India ink on the ground 
glass, accurately placed so that the 
point of their crossing will be the ex- 
act center of the film. 

T he shutter is now closed or, if the 
camera has no shutter, the illumi- 
nating source is turned or blocked off. 
Replace the ground glass with the film. 
Click the shutter or switch the light on 
and off, and there you have your first 
photomicrograph. 

“Click the shutter” makes this part 
of your work sound simpler than it 
really is. Exposure time is just as 
important in photography with the 
microscope as it is in other kinds of 
photography. Many factors enter into 
the determination of the exposure time: 
the power of the light source, the 
amount of magnification, speed of the 
plate, the opacity of the specimen, and 
whether or not color filters are being 
used. All of these factors may make 
the exposure time extend from a “snap- 
shot” of one fiftieth of a second to 
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Section ol fibeoltl tumor, X 130. 
Right: Good retolutloa and proper 
appearance, due to critical iUuml* 
nation, proper centration, use of 
maximum aperture of objective. 
Below: Same, fhowing effect of 
doting tub-tUge irif too far. Note 
blocking of detail, shrunken ap* 
pearance of structure and a sort of 
shriveling at the edge of the field 



several hours. Theie are some highly 
complicated ways of figuring out the ex- 
posure time more or less precisely, but 
most amateurs and professionals simply 
use the trial and error method. As they 
make each exposure they note down all 
the conditions connected with It, and 
soon come to learn about what is best. 
(You will find that a photomicrograph 
of a fly’s wing, using the 60-watt frosted 
bulb and roll film, such as Verichrome, 
will take about one second exposure.) 

Because the exposure time is so un- 
certain it is advisable for the amateur 
photomicrographer to develop his own 
negatives and, perhaps, make his own 
prints. It is quite simple to do this in 
your own kitchen. You will have better 
results, save time and money and, 
above all, add to the fun of the thing. 
It all seems much more worth while if 
you can see the results of your work 
10 or 15 minutes after making the ex- 
posure than if you have to wait while 
your photographic supply store does the 
job for you. 

The whole outfit — “Beginner’s Devel- 
oping Outfits” as they are called — may 
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be bought from your photographic deal- 
er. But if you want to assemble it your- 
self, the following are necessary: A 
six-rent tulje of MQ Developer, or its 
equivalent, which will develop two or 
three rolls of film ; a half pound of acid 
fixer, which costs about 25 cents and 
makes up about two quarts of acid fix- 
ing bath and can be used for many 
negatives and prints; three photo de- 
veloping trays, two just a little larger 
than the size of the film you use and 
one about 8 x 10 inches, for washing 
your prints; a safe light; graduate, 
stirring rod and thermometer; and 
some arrangement for making the 
prints. The directions for use are stated 
on each bottle of the developer. You 
will notice that the manufacturer has 
given the best developing time at a cer- 
tain temperature. It is better to keep to 
this time. 

Y our photographic dealer will be 
glad to give you any information 
you may need with regard to develop- 
ing and printing films. Try making a 
photomicrograph just once and you will 
en joy it so much that you will soon fall 
into the habit of feeling that you have 
not properly viewed a good specimen 
until you have seen your own photo- 
micrograph of it. Start an album right 
away — and some day it will be one of 
your proudest possessions. 

One more thing: It is very definitely 
“photomicrograph” and not “micro- 
photograph.” There are such things as 
microphotographs — curiosities that you 
may run across from time to time in 
some old collection of slides. They are 
photographs made on microscope slides 
and are so tiny that, to the unaided eye, 
they look like nothing much more than 
the period at the end of this sentence. 
Viewed under the microscope at fairly 
low magnification, they are exquisite 
miniatures of fine paintings or other 
subjects. 

Editor’s Note: The Editor would 
he interested in seeing your photo- 
micrographs. Send them along and, if 
you are agreeable^ we may be able to 
publish some of them from time to time. 



Photomictographic equipment of about the most complex type available. It 
gives photomicrographs up to 12,000 X. Mounted on end-vibration springs 



Right: The head 
frame of the mufeum*t coal 
mine standf 65 feet in height 



Above: An entry to the 
main hauUge-way of the 
mine. A low electric mine 
locomotive it at the left 


Circle: A miner, working 
with regular equipment, 
demonttratet how an un« 
dercut and ehear are made 






Above: A pott drill boring holes into which explosives are 
to be Inserted for bringing down large quantities of coal 


Left: Working on a low seam in the mine. Notice in parti- 
cular the special equipment that is employed for this work 


Full-Size Goal Mine in a Museum 


I N the rehabilitated Fine Arts Building, in Jackson Park, Chi* 
cago, which has now been practically rebuilt in perma- 
nent form, is an operating bituminous coal mine which con- 
stitutes the major exhibit in the Museum of Science and 
Industry, recently opened to the public. Much effort has been 
expended in this unique reproduction of a full-size coal mine, 
so that both the mechanical and geological details will be 
provided. On entering the Museum the most prominent fea- 
ture is a huge mine hoist holding 500 feet of cable. The head 
frame rises 65 feet above the main floor. At three minute 
intervals the cage arrives to take 30 people into the mine 
itself and the skip dumps seven tons of coal, which has been 
raised from the shaft bottom. The visitors apparently descend 


for 500 feet. As the cage approaches the center of the shaft, 
the smell of the coal mine greets the nostrils. Arrived at the 
bottom of the shaft the group sees a rotary dump taking full- 
size loaded mine cars and turning them upside down. The 
visitors are shown various features of coal mining, are given 
a ride in a regulation mine train, and are taken to see the 
coal actually being mined. An artificial fire-proof coal has 
been provided which defies detection and a perfumer has 
produced a synthetic liquid which provides the odor of Ae 
mine. The artificial coal is prepared in a plastic state and]is 
pressed against the walls of selected mines in order to obtain 
authentic surface markings and present fossil and geological 
formations for study at first hand. 
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Golf Ball with ‘‘Shot in the Arm’’ 

O NE of the main es»entia]«< of a long 
distance golf ball is high pressure at 
the core, which provides the necessary high 
elasticity under impact of the club head. 
This pressure, exerted on the liquid sac 
which constitutes the core, is huilt up hy 
the winding over the core of a continuous 
thread of rubber under tension. 

The cover is then applied over the wind- 



An operator treating golf balls to 
increase internal liquid pressure 


iiig by a inuulding process which seals the 
two halves. In the case of long distance, 
softer cover balls, the moulding tempera- 
tures are not high enough to cause loss of 
tension on the winding, and in c»>nseqiience 
an internal pressure of 1500 to 1600 pounds 
per square inch is retained in the hnished 
liall. 

When the tough cover of cut resisting 
balls is applied, however, much higher tem- 
peratures are required. The result is a loss 
of a part of the tension on the rubber 
winding, the effect of heat on stretched rub- 
ber, and a consequent loss of a part of in- 
ternal pressure. The result is a hall which, 
while having a cover that is practically 
proof against cuts, at the same time has a 
distance from 7 to 10 yards less than its 
softer covered brother. 

Here was the problem- how to restore the 
lost pressure and still retain the tough cover. 
Obviously it was a job that had to be done 
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after the ball had been completed, since 
the loss of pressure was an inescapable re- 
sult of the vulcanizing process. The problem 
was solved as follows: 

A hollow steel needle, similar to a fine 
hypodermic needle, is thrust through the 



How the ball geta its **shot’* 


cover, through the rubber thread windings, 
and into the liquid center. An added quan- 
tity of liquid — exactly six one-hundredths 
of an ounce- -is forced in under high pres- 
sure. Immediately an initial pressure of 
800 pounds is raised to about 1400 pounds, 
being what the ball really needs to gel 
maximum distance. 


Freshness of Fish Indicated 
by Voltage 

B y measuring the “voltage” of a fish, 
its relative freshness may be de- 
termined, says Food Industries. Around this 
discovery, Maurice £. Stansby and James 
M. Lemon, scientists at the Gloucester, 
Massachusetts, station of the Bureau of 


Eishtric*-, have worked out u method for 
finding out how long non-fatty fish, such as 
haddock, may he expected to keep. 

The lest is conducted in two steps: The 
fir*^! is to neutralize the basic decomposi- 
tion products in the flesh with acid; the 
more acid required for immediate neutral- 
i/atiem the gicaler the decoinpositiun. The 
‘'Ccond step is to determine the amount of 
protein breakdown present. This is done 
by adding more acid after neutralization 
of basic decomposition products and observ- 
ing the ability of the llcsb to combine with 
it. Flesh from a fresh fish combines with 
mure acid than that from one in which con- 
sideiahle protein breakdown has occurred. 

To determine the acidity of the fish, the 
flesh is chopped and mixed with water. 
Quinhydrone is then added and a platinum 
electrode is dipped into the mixture. The 
electromotive force produced hy this half 
cell, as measured against a reference elec- 
trode, is proportional to the acidity.-- 
f. F fi. 

Electric Erasing Machine Held 
Like a Pencil 

A new electric erasing machine, light, 
compact, and durable, is announced by 
Charles Bruning Company, Inc. The new 
machine is designed to be held in the fin- 
gers like a pencil, rather than in the fist, 
and thus to enable the operator to maintain 



A small electric motor drives the 
draughtsman’s high-speed eraser 



Hotpical and consultant surgeon 
for 52 years on the staff of the 
Memorial Hospital, New York City, 
of which he was a founder, died 
April 16, 1934. 

Dr. Cleveland, a second cousin 
of President Grover Cleveland, spe- 
cialized in gynecology and was one 
of the leaders in his field a genera- 
tion ago. He was the inventor of 
many surgical instruments and ap- 
pliances, the most noted of which 
was known as the Cleveland Operat- 
ing Table. He also devised a liga- 
ture carrier which had wide use, 
and modified the speculum for 
gynecological work. Dr. Cleveland 
was born in Baltimore in 1843. 

Cedarizecl Containers Don’t 
Stop Moths 

T he mere odor of cedar dor<? not pio 
ted clothing from moth attack. Cedur- 
ized cardboard closets and cardboard boxes 
offered the public for protecting winter 
clothing and blankets against clothes moth 
damage will not in themselves safeguard the 
articles stored in them. During the past sum- 
mer and fall entomologists of the l)nite<l 
States Department of Agriculture made 
tests of closets and chests impregnated with 
cedar oil or cedar chips, and the results in- 
dicated that many of these containers are 
worthless when used in accordance with 
the instructions issued with their sale. 

The experiments also proved that moths 
have no difficulty in crawling into most 
kinds of cardboard conlaiiicrN unless all 
cracks, holes and gaps are sealed with ad- 
hesive tape or heavy gummed paper, or un- 



it ss tilt* box IS wiapped in an oulei covering 
of siiung iinhniken wiapping paper so 
folded under at the eiuls that no moths can 
get 111 . Otherwise, once inside, the females 
lay many eggs and the eggs hatch into 
wtirms, which are not killed by the cedar 
odor, but continue to grow and cause much 
damage by feeding on the materials stored. 

The specialists of the Department do not 
believe that sueh cardboard closets and 
boxes can be depended on fur moth pro- 
tection unless the articles stored in them 
are sprinkled plentifully with Hake naph- 
thalene or paradichloroheii/eiie crystals and 
the cracks about the doors of the closets 
an<l lids of the boxes carefully sealed with 
adhesive tape. 
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Tbit scene from a recent motion picture certainly looks frigid, but in reality, it 
was taken on a warm California day. The chemist co-operated with the director 
in producing **ice” from sexlium hyposulphite which can be used for skating 


Orson D. Munn, Editor of Scien- 
iific American, presenting the 
Arthur Williams Medal to Cap- 
tain Flavei M. Williams, in rec- 
ognition of the work which he 
has done in developing the fog 
navigating camera which increases 
safety at sea. Medal shown at left 


Medal Awarded for Fog 
Navigating Camera 

T he Arthur Williams Medal, awarded 
through the American Museum of Safe- 
ly, was rcccnily presented to Captain Flavei 
M. W'llliams for the invention of the infra- 
red navigating camera which was described 
on page 120 of the March 1934 issue of 
Scientific American. The award was made 
at a luncheon on the S. S Manhattan, the 
same ship on who h the fog navigating cam- 
era has undergone a senes of extensive tests. 

This recognition fi*r the work which Cap- 
tain William has done was accorded him as 
the result of a recommendation made by 
Mr. Albert A. H«»pkins, Ashoi late Editor of 
this magazine. Captain William’s cameia 
had been explained to us in confidence some 
months ago. At that time the recommenda- 
tion was made and the proceedings were 
started. 

SciENTiric Aivtt Rican’s interest in safely 
at ‘^ea dates back many \ears and is amply 
evidenced by awards which have been made 
in the past in recognition of efforts to de- 
crease dangers of ocean travel. It was in 
furthcTance of this interest that Scientific 
American concerned itself with the award 
of the Arthur Williams Medal. 


Growing Pains 

J ACOBI gave the theory of growing pains 
the strongest blow when, in 1884, he an- 
nounced that these vague, ambiguous pains 
in children are probably associated with 
rheumatism. He clearly saw the clinical re- 
lationship between growing pains and ar- 
ticular rheumatism and even endocarditis. 
He noted that uncomplicated muscular rheu- 
matism is rare in ycung children, and at 
that lime he wrote: “‘Crowing pains* afe 
not infrequently inflammatory rheumatism, 
and endocarditis of later years may be 
traced back to the growing pains which are 
but dimly remembered.” There is no real 
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A Handley Page Heyford bomber with excellent defense against small planes 


evidence to sub^i^tantiute the old idea that 
normal growth caiiscH chronic muscular 
pains. There is timeliness in the contention 
that the term “growing pains’* is a misnom- 
er and should he discarded. Chronic pains 
in the muscles which can he differentiated 
from chronic fatigue and definite orthopedic 
disorders are prohahly the result of a chron- 
ic infection. Many of the musfuldr pains 
may properly he classified as the muscular 
rheumatism of childhood . — Journal oj the 
American Medical Association, 


Is the Airplane a Danger to 
New York City? 

T he well known British aircraft con- 
structor, Handley Page, points out that 
the large twin-engine bomber has tremen- 
dous war-time possibilities in the shape of 
2300 pounds of bombs, with a destruction 
radius of 100 yards, a range of 310 miles in 
3V2 hours, and ability to operate at 15,000 
feet, out of reach of most anti-aircraft guns. 
Moreover, the twin-engine bomber such as 
the Handley Page Heyford shown in one 
of our photographs can fight off the speedi- 
est single-seater fighter. Thanks to its fore- 
and-aft guns, the attacker is always within 
the angle of fire of the bomber, and since 
the liomher gunners have nothing to do hut 
shoot and are not bothered with piloting 
at the same time, their aim is likely to he 
more deadly than that of the lone pursuit 
pilot. 

The case for such aircraft is, then, that 
the bomber is deadly, and can withstand 
the efforts of the defense. Why would not 
a bomber he therefore a most deadly weapon 
against a modern city? 

Major General H. G. Bishop, writing in 
The New York Times has much to say in 
rejoinder. The General can handle his pen 
as effectively as his sword. We quote from 
his article: “More than 40 percent of the 
area of the average American city is unoc- 
cupied* space — streets, alleys, parks, and 
vacant lots. A projectile without correct 
aim, therefore, has little more than a 50-50 
chance of hitting a building. The physical 
damage that a 500-pound high-explosive 
bomb would do in either case is highly 
conjectural. Unless the bomb is accurately 
placed more than half of its effect is lost. 

“Aimed bombing, in which the intention 
is to hit a definite object, is a complicated 
process requiring special apparatus and 
highly trained operators. The instant a 


bomb is released from a ship, it has the 
velocity and direction of the ship. Gravity, 
wind, and other disturbing factors instantly 
art to change this motion and its intensity. 
Hence it is necessary in aimed bombing that 
the ship IS traveling at a known or prede- 
termined speed also it must travel upon 
a predeterinined course and at predeter- 
mined altitude . . . The greater the altitude 
of release the more are the errors in the 
necessary calculations multiplied.” 

Visiiali/ing a bomb attack upon New 



York City the General says: “If it hit the 
Empire State Building . . . only a few of 
the topmost floors would be wrecked.” 

Further discussing the attacking fleet: 
“Such a fleet must have a secure base with- 
in 300 miles of the city of its objective, 
where the ships may be repaired, serviced, 
and loaded.” 

The General concludes that bombing op- 
erations against cities will be far less dan- 
gerous than Is often taken to be the case. 
He citea history to show that every new 
weapon of offense has been met by a new 
weapon of defense. — A. K. 


The Latest in Helicopters 

P hotographs of the Fiorinc heii- 

copter have recently appeared in Euro- 
pean newspapers, with unfortunately very 
little in the way of descriptive material. The 
helicopter has been built by Nicolas Florine, 
a Russian who is now a naturalized Bel- 
gian subject, under the auspices of the 
Belgian Aeronautical Service. The new ma- 


chine has remained in the air for nine 
minutes and 58 seconds, a world’s record, 
but nothing is available regarding the for- 
ward speed. 

In this craft, the two lifting airscrews 
are driven by gearing from a central air- 
cooled engine. Above the engine there is 
a small airscrew which serves to cool it. 
'Phe pilot sits in the open trusswork, which 
IS of steel tubing. The landing gear is com- 
posed of four symmetrically disposed and 
designed pads or “footballs,” so that it does 
not matter which way the machine lands. 
The gross weight is uhoiil 1500 pounds, 
and the motor develops 200 horsepower at 
full power, of which only 160 is normally 
utilized. Each of tlie lifting airscrews has 
a diameter of 23Mi feet. 

We imagine that the control of the 
helicopter depends on the pilot’s ability to 
change the pilch of one or other of the air- 
screws. Suppose that the forward airscrew 
has its positive pitch slightly diminished. 
Its lift will decrease and the craft will 
nose downwards. Immediately a forward 
component of thrust will he brought into 
play, giving the helicopter a measure of 
forward speed. This is only a first elemen- 
tary hypothesis, however. The question of 
lateral control and of steering prohahly 
also depends on suitable pilch variation and 
the forward speed is likely to he low. 

There is one very important difference 
between the Florine helicopter and all 
other direct lift machines to date. In pre- 
vious designs, two airscrews are employed 
rotating in opposite directions. The airscrew 
is turned by torque from the engine, and 
therefore — action and reaction being equal 
and opposite -it exercises a turning moment 
on the aircraft. If only one screw wore 
employed, or two screws turning in the 
same direction, the aircraft as a whole 
would turn ’round and ’round to the dis- 
comfiture of the pilot. In the Florine ma- 
chine, both screws turn in the same direc- 
tion. How then is this disturbing spinning 
effect eliminated? Since the airscrews are 
inclined to the vertical in opposite direc- 
tions. us illustrated in our sketches, the 
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Sketch of front of new helicopter 
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horizontal components of the thrusts set 
up a turning effect equal and opposite to 
the motor turning effect. 

Our readers may ask: What is the ad- 
vantage of such a design? The advantage 
is that in this manner the gyroscopic ef- 
fects of the two airscrews do not neutralize 
one another, and the gyroscopic effects tend 
to give the helicopter stability, which is a 
very important point. 

The first flights have shown such stability, 
and also ease of control. Therefore more de- 
tailed information will be awaited with in- 
terest. — A. K. 


Stark on Instrument Flying 

A LITTLE pamphlet by Howard C. 

Stark on instrument flying now reap- 
pears as a text-book and is a very welcome 
addition to the meager literature on the 
siibjci i. Mr. Stark is a veteran and skilled 
transport pilot; his book and system of 
instruction have gradually evolved out of his 
own experience. 

As illustrated by one of the drawings, 
an airplane has six degrees of freedom. It 
can move along three axes: Forward along 
the X axis; up or down along the Z axis: 
sidewise along the Y axis. Also, it can turn 
about each of these three axes: Pitch up 
or down about the Y axis; turn or yaw 
about the Z axis; and roll or bank about 
the X axis. 

Flight instruments can be classified into 
two groups as follows: 1. Those which show 
the rate of motion along these axes, or the 
rate of turn; 2. Those which show the 
amount of motion along these axes or the 
amount of turn, Mr. Stark's Aircraft In- 
strument Classification table, the first ever 
presented, is reproduced in these columns. 
Twelve indications are thus needed to com- 
plete the piloFs knowledge of the airplane^s 
motion. 

A typical arrangement of seven instru- 
ments which give all the necessary indica- 
tions is shown in one of the photographs. 
The air-speed indicator shows how fast the 
aircraft is traveling; the drift indicator 
not so frequently employed shows the 
speed in a lateral direetion; the rate of 
climb indicator how fast the airplane is 
moving up or down. Hence they are proper- 
ly classified as rate instruments. 

The radio signaling system and the radio 
beacon show the distance traveled along a 
course or the amount of deviation from the 
course. The altimeter shows how much the 
airplane has risen or fallen. Radio aids and 
the altimeter are therefore properly classi- 
fied as amount instruments. 

The ball of the bank indicator should 
stay in its central location for a correctly 
made bank — when the centrifugal force is 
correctly balanced by the inclination of the 
ship. The turn indicator is based on indi- 


Right: Chart showing the 
instrument combinations 
used in blind flight. Be- 
low: A plane in the air 
has six degrees of free- 
dom and can move along 
three axes. See the text 
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cations of the air pressure at either wing 
tip, transmitted to a pressure gage, and 
therefore shows the rate of turn. The pitch 
indicator is similar to the bank indicator 
and shows approximately the rate at which 
the plane is nosing up or down. These, 
therefore, are rate instruments by a broad 
interpretation. 

The Sperry Horizon is based on the ver- 
tical position in space maintained by a gy- 
loscope and therefore shows the amount 
of displacement from the vertical in either 
a longitudinal or a transverse plane. The 
directional g>ro does the same fur angular 
displacement from the true course, and so 
does the compass. 

Another drawing shows the instrument 
comhinations actually u^ed in blind flying 
If correctly interpreted they give the pilot 
complete aid in blind flying. Such correct 
use is no longer a matter of the pilot’s own 
experience or inspiration. Certain definite 
rules must he followed. 

For the rate mstriinieiits the following 
1-2-3 order applies for returning to or main- 
taining straight level flight: 

1. Center the turn indicator with rudder 
only. The ship is then no longer turning. 

2. Center the bank indicator with ailerons 
only. Since the ship is no longer turning, 
due to maneuver 1, a central position of 
the hall means that the plane is on a level 
keel. 


3. Ollier the climb indicator and control 
the air speed indicator willi elevators only. 
Maneuvers 1 and 2 have set the ship straight 
directionally and laterally. Maneuver 3 in- 
**iires level hori/ontal flight. 

Maneuvers 1 and 2 must he carried out 
in very close cotirdinalion. The us<* of too 
iiuieh rudder without the coordination of 
the ailerons will cause skidding; that is, 
iindesired lateral moliim. 

The use of the ainnunt instruments is 
more direct and natural and requires leas 
rigid rules, sificc they give at all times a 
direct and continuous picture of the posi- 
tion of the airplane. All the pilot has to do 
is to keep the miniature airplane of the 
Sperry Horizon parallel to the horizon bar. 
If the miniature airplane is thus held 
parallel the dir€*ctional gyro gives assurance 
that there is no turning off the course. 



An airplane instrument board with 
the seven necessary instruments 

Cross-checking is possible between the 
late and amount instriiinents. A pilot who 
has learnetl the 1-2-3 order and the system 
of iTosM-checkiiig should be moderately hap- 
py even iii the thickest weather. — A. K. 


Wt'iather Broadcasts Aid 
Motorists 
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W EATHER information disseminated 
for airmen by the Department of Com- 
merce also aids autumohile drivers in plan- 
ning trips, according to information re- 
ceived by the Department from* agencies 
which furnish route information for trav- 
elers on the highways. 

Comments upon this use of weather 
broadcasts have been received by Rex Mar- 
lin, Assistant Director of Aeronautics in 
charge of the air navigation division, as a 
result of his suggestion that radio manufac- 
turers offer automobile receiving sets capa- 
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ble of receiving the frequencies upon which 
these reports are broadcast. 

The Beacon National Tourist Bureaus re* 
ported that since it had arranged, in 1930, 
to obtain the airways reports, it has supplied 
meteorological information to more than 
20,000 motorists. 

A letter from the Nashville Automobile 
Club said: ^'Accurate weather and precipi- 
tation conditions influence many routings 
and the public is growing more and more 
to demand weather facts. We are grateful 
that we have you on whom we may call for 
changing conditions. The government has 
done a great thing for the automobile as 
well as the air traveler in establishing radio 
stations. More than once to our certain 
knowledge discomfort or even hardship and 
suffering have been averted by accurate in- 
formation given by you.” 



A special portable ladder used in 
the shops of Eastern Air Transport 
at Atlanta, Georgia. With this lad- 
der it is easy to reach many out-of- 
the-way parts of an airplane for 
complete inspection or maintenance 


New British Airliner 

W E have become so accustomed to 
transport airplanes of the low wing 
cantilever type, without external bracing, 
that a biplane with struts and wires seems 
a little old-fashioned, but the British 
de Havilland 86, by its excellent perform- 
ance, demonstrates that the old biplane 
principle can still be usefully employed. 

The British are rapidly pushing the ex- 
tension of their Asiatic services to Australia 
and the D.H. 86 is to be put into service 
between Singapore and Port Darwin in 
New South Wales, Australia. It has a max- 
imum speed of 170 miles per hour, a cruis- 
ing range of some 460 miles, and is to carry 
ten passengers, a crew of two, and complete 
passenger, wireless, and navigation equip- 
ment. 

The first point of inlercHi is the use of 
four engines (Gipsy six-cylinder of 184 to 
205 horsepower), all faired carefully into 
the lower wing. Even with four engines the 
total horsepower is moderate compared 
with American standards. If a multiple 
power plant adds to safety, then the use 
of four engines is desirable in spite of in- 


creasing complexity. With one engine out 
of commission the plane can fly indefinite- 
ly; even with both engines on one side out 
of commission the ceiling is 3680 feet. 

Another interesting feature is the use 
of very large aspect ratio. With cantilever 
monoplanes, the aspect ratio (which may 
be roughly defined as the ratio of span to 
chord of the wing) is generally around 6. 
Here the aspect ratio is 12.3. This aspect 
ratio is possible because the wing is sup- 
ported by stints and wires. Furthermore, 
the wings are tapered, which is far from 
customary in a biplane. As a result of the 
taper, only one strut between the wings is 
necessary at the tip, although two struts 
are placed between the wings farther in- 
board. The result is that the biplane cellule 
IS as efficient aerodynamically as the short 
aspect ratio monoplane. (Efficiency, of 
course, increases with aspect ratio.) The 
fuselage is nicely streamlined and occupies 
the entire gap between upper and lower 
wing. 

In spite of the excellent performance 
figures, the power loading is high ; namely, 
11.2 pounds per horsepower, a far higher 
figure than American practice indicates. 
A K, 


The Navy Takes Up Gliding 

T he Navy’s most enthusiastic anil 
skilled glider pilot. Lieutenant Com- 
mander Ralph S. Barnaby, has succeeded in 
his intelligent and persistent campaign. 
Henceforth half of each incoming class at 
the Pensacola air-training station will un- 
dergo their elimination period in a course 
of glider training. Until recently all can- 
didates for Pensacola were given prelimin- 
ary airplane instruction at Hampton Roads 
or .San Diego, and undesirable students were 
weeded out by this process. The procedure 
was costly and required 30 days of inten- 
sive training. 

Now, four selected officers employing two 
gliders will eliminate men as a result of 
the glider training course. The methods to 
be employed will be similar to the usual 
practice of most of the gliding schools of 
tile country. The student is towed behind 
an automobile at the end of a 10(X)-foot 
cable. At first, while mastering the rudi- 
mentary maneuvers such as keeping wings 
level and using rudder to prevent turning, 
he is allowed to rise only a few feet off the 
ground. Gradually the altitude is increased 
until at an altitude of 600 feet in the air. 


the student cuts loose from the cable. At 
this altitude he is able to perform such 
maneuvers us S-turns, figure eights, spirals, 
and precision landings. 

Several advantages are claimed for the 
new system. After about 38 “drags” behind 
the automobile, the student can perform all 
such maneuvers with ease, and these drags 
take only a fraction of the time and ex- 
pense that airplane training would involve. 
Further, the glider pilot develops complete 



Ottliial rhotogruph, T S NH\y 

Lt. Comnu Ralph S. Barnaby who 
advocates glider training for flyers 

confidence. Fiom the first the glider student 
goes into the air alone, is entirely dependent 
on his own resources, and corrects his own 
errors. When the time comes for him to 
solo an airplane he has already been in 
sole control of a heavier-than-air craft. Self- 
confidence is perhaps the greatest asset that 
a pilot can have. Again, as the glider pilot 
flies “by the seat of his pants,” as H. Latane 
Lewis puts it, he is more likely to develop 
an air sense. 

There are some drawbacks to the meth- 
od. The technique of the engine, particular- 
ly the troublesome effects of engine torque, 
18 nut absorbed in a glider. The glider can 
be landed almost anyhow without damage 
and this militates against good landings 



Th« new British airliner described on this page 
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with a powered aircraft. Glider training is 
not dangerous but minor damage to equip- 
ment is all too frequent. 

Nevertheless the plan is working out 
nicely, and Barnaby is still of the opinion 
that the Navy will save expense and weed 
out unlikely men with less danger and 
trouble. — A, K. 


Steam Turbine for Aircraft 

D esigners of large seaplanes always 
turn longingly to the possibilities of 
large steam units. Most reciprocating steam 
engines are evidently out of the question 
because of their complexity and weight. 
Gas turbines are still a matter for the dis- 
tant future, because the materials we have 
available to-day will not withstand the 
enormous gas temperatures. The steam tur- 



Diagram showing the important 
paru of the turbine for aircraft 


bine seems most appealing Here the diffi- 
culty lies in the sue of the boiler an<l in 
the condenbation probleiiib. An ingenious 
solution IS described in Flugsport The 
small 20 horsepowei unit which has been 
developed is illustrated in our diagram. 

The boiler itself rotates’ This is the first 
lime we have ever heard (d a rotating 
steam boiler. It revolves on I lie same axis 
as the turbine proper, but in the opposite 
direction so as to take up the read ions at 
the issuing jets. Owing to the fact that 
the boiler (consisting of a senes of l'- 
liibes) rotates within a stationary housing, 
heat transmission from the binning gases 
to the water inside the tubes is rapid, an<l 
the boiler is small and gets up steam quick- 
ly. The necessary steam pressure is secured 
by the action of centrifugal force Conden- 
sation takes place within the machine itself, 
and the radiator is useil only for cooling 
purposes just as in the internal coinbiisiioii 
engine. 

Our diagram illustrates the compactness 
and simplicity of the new engine, wliiih 
while rated at only 20 horsepower, can 
stand an overload of 100 percent and can be 
run 8000 hours without overhaul. - 4. K 


Unshrinkable Fabrics 

U NSHRINKABLE fabrics seem to be 
within reach of the textile manufac- 
turer as a result of long research by the 
Cluett, Peabody Company which has final- 
ly placed the process of shrinking upon a 
scientific basis. In the new process, the 
finished cloth is passed through an in- 
genious mechanism comprised of deten- 
sionising or compressing surfaces, which 
grip it and exert enormous compressional 
force in a direction parallel with the cloth 
face. In other words, the threads which 
have been previously pulled out are pressed 
back to any predetermined degree. As the 
behavior of every type of fibre under manu- 
facturing conditions is known, it is a mat- 


ter of simple calculation to find the degree 
of compression required for any fabric. 

An interesting feature of this new process 
is that the appearance is improved, and the 
cloth Ix'comes softer, handles more pleasant- 
ly, and 18 given a beautiful lustre. — A, E. H. 


Inner Tube Improvements 

T WO new passenger car tire tubes, one 
of which will not be cut to ribbons if 
run flat, and the other a puncture sealing 
tube incorporating new principles for a 
product of this kind have just been intro- 
duced by The B. F. Goodrich Company, 
Akron, Ohio. 

The first is made of specially compounded 
yellow and black rubber in two sections. 
The entire tube is first made of one tough 
rubber stock, and then a layer of abrasion 
resisting rubber is vulcanued over the in- 
side circumference of the tube This strip is 
made to give resistance to chafing at points 
where the most chafing action occurs, and 
afford double protection from coinmoii 
causes of tube failure. 

The puncture sealing tube is named Seal- 



Above: How holes are sealed 
in new inner tube when delib- 
erately punctured as at right 


O-Malic It IS believed entirely different in 
constnictjoii from previous prmliicts of this 
type, incorporating a layer of plastic gum 
rubber inside the tube wall. This rubber, 
specially coinpoiiiided for this one purpose, 
flows into any hole that may be driven into 
the lube without allowing the tube to lose 
the jir. The tube, in contrast to other prod- 
111 Is of this type, is so light that it can be 
used on the smallest cars, allowing them 
to ride as easily as on ordinary tubes. 


Competition in Kegs 

W HITE oak has long been the pre- 
fcircd wood for llic manufacture of 
beer barrels. According to the llnited Slate-. 
Forest Products Laboratory, there are 
abundant sources of red oak that might 
profitably be used for this purpose. Labora- 
tory authorities state that for beer barrel 
purposes the properties of red and of while 
oak are similar in most respects. The out- 
standing difference that has hitherto barred 
red oak is that in white oak most of the 
pores in the tree become plugged by a 
natural deposit called **tyloses** whereas in 
red oak no such filling-in occurs; hence 
the problem reduces itself to one of prac- 


tical means of plugging the open pores of 
the red oak. 

Accordingly, the Forest Products cliem- 
ists have developed a process of stopping 
the pores of the red oak by filling them 
with a suitable form of pilch, under pres- 
sure. 

Commenting on this acliievemenl. Food 
Industries says editorially (and a bit ironi- 
cally) that “steel has no pores, either” - 
a reference to the growing popularity of 
stainless steel kegs fur the shipment of 
beer. — A, E. B 


No Waste Between Toots 

L ocomotives of the Canadian Pacific 
J Railway will no longer show “the white 
feather,” due to a repair program recently 
put in force. 

The wisp of steam escaping from the 
top of many engines is called by that name 
by railroad men. A thing of beauty to the 
public, it is considered a waste by the 
operators who fix the blame on the wearing 
down of the valve seat of the whistle. Now 
the efficiency engineers arc having the old 
type of seat replaced by Monel metal so 
that ihr^re will be no waste of steam be- 
tween loots 

Today ^s Common Drinking Cup 

Y OU may have thought that the danger- 
ous disease-earner, the common drink- 
ing cup, had disappeared. Rut it has merely 
changed its form and still endangers your 
health in a most insidious way. The editor 
of the American Journal of Public Health 
calls attention to its fresh menace* 

“The common drinking cup has never 
really been abolished. We still have it, 
though not in the same form as before. Now 



It is in the form of glasses, dishes, and table- 
ware inadequately cleansed between serv- 
ings. 

“(fO to almost any soda fountain, in any 
city; watch the attendant pluck a glass from 
the counter, swish it about hastily in a basin 
of iniiddy-looking tepid water, rinse it 
quickly in cold water, then use it to serve 
another customer. 

“That glass is worse than the common 
drinking cup! Its superficial washing hat 
served only to bring It into contact with 
germs from many other glasses Vashed’ 
in the same water. 

“Influenza, the common cold, tuberculo- 
sis, pneumonia, scarlet fever, diphtheria, 
whooping cough, and Vincent’s angina, are 
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among the principal diaeasea that can be 
transmitted by unclean eating utensils. 
Pathogenic organisms (disease germs) are 
not removed by common methods of wash- 
ing. After they are used and hand washed, 
more than 20 percent of the organisms re- 
main adhering to eating and drinking uten- 
sils. 

“About 92 percent of all communicable 
diseases are transmitted through the mouth 
and nose. Surely there is no better place 
to break the chain of saliva-borne and food* 
borne infections than at eating and drink- 
ing places. 

“Clean food, clean hands, clean ‘dishes: 
These three hold great hope for the control 
of salivo-horne infections .** — Science Ser* 
vice. 


Sieinmetz Smoked Even When 
Swimming 

T his accompanying picture of Dr. 

Charles Proteus Stcinmet/, known as 
“The Modem Jove** because of his pioneer 
work in artificial lightning investigations. 



A hitherto unpublished photograph 
of the late Charles Proteus Steinmetz 


shows this great scientist carried his cigar 
even while swimming. This picture, hereto- 
fore unpublished, was just found in Stein- 
metz*s private collection of photographs. 

Dr. Steinmetz, who died 10 years ago, 
would have been 69 years old on April 9, In 
tribute to his memory Schenectady, New 
York, his home town, joined with General 
Electric in a three-day observance starting 
with a radio broadcast which brought back 
his voice to the ears of thousands, and 
closing with a testimonial dinner by the 
American Institute of Electrical Engineers 
to its past president. Steinmetz’s voice was 
recorded on film in General Electric’s lab- 
oratories long before the day of the talking 
movies, and it is this film which was used 
in the broadcast. 


Trees Protected by Lightning 
Rods 

P ROTECTION against lightning has 
been given to a number of fine trees in 
Maryland, some of them of historic inter- 
est, by equipping them with lightning rods. 
Success with this method over a period of 
17 years is described by Dean J. B. While- 
head of the Johns Hopkins University en- 
gineering faculty, in a recent issue of 
Science. 

The equipment is quite simple. Seven- 
strand copper cable is led to the top of the 
tree, its end unbraided to give a number 
of free discharge points, and the lower end 


soldered to the top of an iron pipe driven 
11 feet into the ground. Some trees have 
been given several such rods. Several of 
the trees thus equipped had been struck 
by lightning one or more times before the 
installation of the rods, but since then no 
protected tree has been damaged by light- 
ning, though in some cases other trees 
nearby have suffered . — Stience Service. 


Artificial Wool from Jute 

A PROCESS for converting jute into so- 
called “artihcial wool** is reported by 
Chemical Industries. It is staled that brief 
immersion of the fibers in caustic potash of 
25 to 30 percent strength is followed by a 
drying treatment in a rotating drum. The 
final product can be woven alone or in 
mixtures with natural wool, cotton, or silk. 
^A. E. B. 


Automatic Timing Switch 
for Household Use 

A n all-electric timing switch which can 
L bo lined for controlling any ordinary 
household circuit, such as that for the radio, 
fan, or lights, as well as heating pads, elec- 
tric heaters, and so on, has recently been 
placed on the market by Jones and Lohley, 
Chicago, Illinois. This timing switch is in- 
expensive and entirely automatic, requiring 
only to he plugged into the circuit of any 
electric device which is to be controlled. 
Turning the pointer to indicate the time for 
which the device is to operate is all that is 
necessary. 

“Time-Il,” as this switch is known, is ad- 
just able fur any period from the minimum 
of 15 seconds to a maximum of one hour. 
Another model is also available which will 
turn the power on at any predetermined 
time and will turn it off again at any later 
time up to 24 hours. 

A device of this nature can be used to 
cut off appliances automatically after you 
fall asleep or can be used to extinguish 



A new electric timer that can be 
used to control household circuits 


garage lights after you have driven out or 
after putting the car away for the night. 
Many other applications will, of course, sug- 
gest themselves. 


New Glass Passes Light, 
Blocks Heat 

A new and remarkable type of win- 
dow glass that allows light to pass 
through but refuses passage to heat has 
been developed by the Corning Glass 
Works. The new glass, christened Aklo, 
transmits 70 percent of the visible energy in 


the sunlight which strikes it, but holds 
back the heat rays so that barely 30 per- 
cent of them pass through. Thus the Aklo 
window pane brings in the wanted light 
with a minimum of the summer heat. 
Energy in summer sunlight is distributed 
with roughly 44 percent in the visible re- 
gion, 4 percent in the ultra-violet, and 52 
percent in the infra-red or heal rays. — 
A. E. B. 



Aluminum “Tin Can®” 

A luminum containers for packing tuna 
thave been introduced by the Point 
Loma Tuna Packers, Inc. The new can, the 
result of four years of experimental work, 
offers a number of advantages over existing 
types of containers. Made of aluminum, 
which is non-toxic, the cans have no ef- 
fect on the taste, color, or other properties 
of tuna. Furthermore the lightness of the 
con saves shipping costs, while the non-tarn- 
ishing appearance of the containers appeals 
to dealers. The fact that the cans may be 
reused for salad molds or oven dishes after 
their original contents have been exhausted 
is an item to attract the attention of thrifty 
housewives. 

With many cans there is a tendency for 
the tuna to settle to the bottom, causing the 
oil to be forced up around the sides leaving 
a portion of the tuna dry and tasteless. To 
eliminate this, a special grid bottom is em- 
ployed in the aluminum can, which permits 
free circulation of the salad oil. 


Sunlight Is Fatal to Rattlesnakes 

O NE ordinarily thinks of a desert rattle- 
snake as basking in the sun all day 
long awaiting his prey. Surprisingly, how- 
ever, direct sunshine quickly kills this cold 
blooded reptile. This was proved by mem- 
bers of the Yosemitc Field School in Yo- 
semitc National Park. 

A specimen rattlesnake was desired for 
museum exhibit but in a natural unmutilat- 
ed condition. Members of the school, there- 
fore, placed a rattler in an exposed posi- 
tion where he died in convulsions under the 
direct rays of the sun in 17Mi minutes. 
Tlie body, after 18 minutes of exposure, 
fell warm to the touch. 


New Underwater “Telescope’’ 

S PECIAL underwater spectacles that 
allow lifeguards and divers to see clear- 
ly beneath the water’s surface have been 
devised by Robert £. Cornish of the Uni- 
versity of California’s Institute of Experi- 
mental Biology. 
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Captain Albert W. Stevens, center, with two General Electric Company en- 
gineers, examining a large bulb to be used as an air-sampler in the stratosphere 


The normal human eye, developed for 
vision in air, is a very poor Instrument 
under water, as every swimmer knows. The 
reason is that the contact of water with 
the cornea robs the eye of about two thirds 
of its refracting power. This trouble is 
avoided in divers’ outfits by keeping water 
away from the eye and looking through a 
flat window of glass. If the glass is wet by 
condensation or splashing it h»ses its ad- 
vantages. 

Mr. Cornish considered the normal eye 
under water as an imperfect eye and de- 
signed lenses to correct it. He has con- 
structed two such lenses, and finds excel- 
lent underwater vision with them, news- 
print being read without difficulty with one 
of them, while without the lenses it is not 
even possible to see that the page contains 
printing. 

Such lenses promise to have value in 
saving life, where it is necessary to dive 
for a victim of drowning. Lifeguards now 
must grope for the victim and must de- 
pend largely on sense of touch. Precious 
moments thus lost have often resulted fatal- 
ly for the victim. 

One type of lens has the advantage that 
one can see tolerably well either in water 
or in air. A more rugged construction 
however is good only under water and is 
perhaps best used on one eye only. In clear 
lakes the wearer may see many yards. — 
Science Service. 


Radically New Tubular Lamps 

T he development of an unusual line of 
tubular lamps that can be placed end- 
to-end to form a continuous sectional line 
of light in various architectural and other 
applications has been announced by the 
Incandescent Lamp Department of General 
Electric Company at Ntda Park, Cleveland. 

The new lamps, designated as ’’Luini- 
line,” incorporate an entirely new tech- 
nique of scaling a metal base directly to 
the end of a glass tube without the use of 
basing cement. Thus, instead of being 
equipped with a conventional type of base, 
the new lamps have at each end a special 
chrome iron contact cap that is sealed di- 
rectly to the glass tubing. The particular 
advantage of this construction over the 
screw base is that by placing the new lamps 
end-to-end it is possible to achieve a more 
nearly continuous line of light with a min- 
imum amount of dark area. 

The Lumiline lamp employs a single 
stretched-coil filament drawn out into a con- 
tinuous line from one end-contact cap to 
the other. A channel backbone inside the 
bulb carries the filament along the tube, 
anchored by wire filament supports attached 
to the channel backbone and spaced ap- 
proximately two inches apart. 


Lamp Bulbs as Air-Samplers 

W HEN Captain Albert W. Stevens, 
noted United States Army aerial pho- 
tographer whose photographing of Mt. 
Shasta, Washington, from a distance of 331 
miles made camera history, ascends into 
the stratosphere In June on a flight spon- 
sored by the National Geographical Society, 


he will take with him several air-sampling 
containers designed by General Electric 
lamp engineers. 

ll is Captain Stevens* intention to bring 
back to earth with him samples of air at 
various elevations in the stratosphere, and 
have them subjected to a chemical analysis 
by the Bureau of Standards. 

The air-sampling containers will, it is 
planned, consist of specially constructed 
lamp bulbs of the lO-kilowatt size, equipped 
with valves for the intake and exhaustion 
of the stratosphere air, and will probably al- 
so be equipped with pressure-recording 
gages. 


Insulating Material of 
^^Rubber and Bubbles^^ 

S AID to be the lightest weight solid sub- 
stance known, Onazote, a patented in- 
sulating material made of **ruhber and 
bubbles” is the most perfect insulator 
against noise and the most resilient of 
known rubber compounds. This reraark- 



Abov§:, A new tubular tlectric 
lamp, and Mow, drawing showing 
how the long lament is braced 


able new material is described by Harry D. 
Edwards in Reingerating Engineering, 
Onazote is made from rubber “dough,” 
of mule or reprocessed rubber with the 
usual fillers. The dough is partially vul- 
canized by placing it in a pressure vessel 
which can be heated externally. Nitrogen 
gas is admitted until the vessel is filled 
to a pressure of about 3000 pounds per 
square inch. Pressure vessel and contents 
aie both heated by steam or other suitable 
means until a pressure of about 4000 pounds 
is created. Nitrogen is driven into the pores 
of the dough and at the same time the 
expansion of the absorbed nitrogen result- 
ing from the heating causes the dough to 
expand. In the meanwhile, the application 
of heal causes a partial vulcanization of 
dough, 80 that when it is removed from the 
pressure vulcanizer it has a consistency of 
a rubber eraser. Generally, the dough is 
roughly fornu*d to the shape of the desired 
article before impregnating and \uleaniz- 
ing. It is then placed in a mold of the de- 
sired form and further heated until com- 
pletely vulcanized. 

In addition to its excellent insulating 
properties, Oiia/ote is said to he entirely 
moisture-proof, of high dielectric strength, 
vermin pi oof, and quite inexpensive. — 

A. E, B. 

Ravens Know Trick of Military 
Aviators 

S TUNTING in the air is not a new thing 
under the sun. One of the favorite 
tricks of the military aviator— a quick side 
roll to an upside down position, followed 
by a half-loop ilownward restoring the 
right bide up position and reversing the 
direction of flight — is known to ravens. 
Several observations of this turn have been 
recorded by a German naturalist, J. O. Fulz, 
Science Service, 

The Eugenic Sterilization 
Movement 

T he Japan Race Hygiene Society will 
soon change its incorporation papers so 
as to enable it to start a eugenics campaign. 
Prof. Dr. S. Nagai, its chief, says that the 
society has decided to present a sterilization 
hill at the next session of the Diet, which is 
expected to arouse much discussion. The 
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PlioluKrntih niiirtf-iv Feilerul LiihorHtnrIeK Irir 

Clouds of tear gas foil bank robbers without doing permanent injury. When 
the teller sees indications of criminal intentions, he presses a button which re- 
leases the gas. Present-day devices of this sort use chloropicrin, bromacetone, 
and other similar lachrymators which readily volatiliae when heat is applied 


bill will go beyond voluntary sterilization 
in order to rid Japan of unsound hereditary 
qualities. The details of the bill are kept 
secret, but diseases incurable even by medi- 
cine or punishment are to be governed by 
this act. As to determining who should be 
sterilized, an institution is to be established, 
and in case of opposition an appeal to the 
judicial court will be allowed. The method 
of sterilization will be simple and will not 
be a hindrance to marriage. The whole sys- 
tem will be carefully designed and adjusted 
to the Japanese nation . — Journal of the 
American Medical Association. 


Streamlined Pullman Cars 

M r. J. J. IVlley, President of the New 
Haven Railroad, announced recently 
that the contract for construction of 50 


cause the cars are air-conditioned the usual 
clerestory has been eliminated, and a “tur- 
tle back** roof adopted. By careful design 
the over-all height of the cars has been 
reilueed 12 im hes without sacrifice of 
headroom inside. All moldings have been 
eliminated from the sides and the windows, 
grouped in pairs, will be framed in a 
round-cornered polished aluminum band. 

The interior has been designed for the 
maximum of passenger comfort and “eye 
appeal.’* Easy riding seats, cleanliness, 
gaiety of color schemes, ample light, have 
been the designer’s aim. Air-conditioning 
provides an agreeable atmosphere at all 
times, as well as a quiet ride, noises being 
reduced to the minimum. 

One of the most important innovations 
from the point of view of the passenger 
will be in the seats planned on automotive 


principles. These seats will be made of 
metal tubing constructed on the “angle of 
comfort** principle with detachable cush- 
ions and backs and molded arms and will 
weigh 65 pounds per seal less than the 
present type. An ingenious pivot arrange- 
ment will allow for a foursome of bridge. 

Mining Bromine at Sea 

HESTEKTON, in his “Ballad of the 
White Horse,** makes allusion to the 
towering imagination in the ancient Irish 
bardic poetry: 

“Tales where a man can swallow the sea 
That might swallow the Seraphim.** 

Such a sea-swallowing stunt is at least 
partly realized, if not bv a man then at least 
by one of man’s works, in a new bromine- 
producing plant eHlablished by the Dow 
Chemical Company at Wilmington, North 
Carolina. 

This plant daily pumps through itself a 
literal river of salt sea water, drawing it 
from the ocean and discharging it again 
into the Cape Fear River. More than a third 
of a billion pounds of water — 175,000 tons, 
or enough to float all the heavy-gun cruisers 
in the United States Navy — is sucked in 
daily by its monster pumps, and comes tum- 
bling out of Its discharge gates. What hap- 
pens to it on the way through explains why 
this sober industrial chemical company has 
done such an apparently fantastic thing. 

The sea water is made to yield 10,000 
pounds of bromine every day, by dumping 
into it half that quantity of the cheaper 
element chlorine. The chlorine has a more 
powerful attraction for the elements that 
are united with the bromine in the sea 
water, forces a chemical divorce, and leaves 
the bromine free to come out of solution, 
when It IS captured, condensed, and pre- 
pared for market. 

Bromine is a brown substance, which 
hovers between gaseous and solid states 
at ordinary temperatures. Vast quantities 
of it are used in the process of preparing 
“ethyl-gas” motor fuels, in photography, in 
medicine and antiseptics, and in many other 
ways. Although it is present in sea water in 
such thin dilution that 175,000 tons of the 
water will yield only five tons of the chem- 
ical, the new process of extraction is so 
simple as to make the plant profitable, 
though it works what amounts to the lowest- 
grade “ore” in the world, with the excep- 
tion of the pitchblende that yields radium, 
the South African blue clay in which dia- 







Above: New streamlined Pullman* and below, seating arrangement In the car 



coaches designed for the New Haven by 
Waller Dorwin IVague has been awarded 
to the Pullniun-Bradley Car Corporation, 
Worcester, Ma«.sachusetl8, deliveries to be • 
made In the latter part of 1934. 

Details of Mr. Teague’s dteign, which 
embodies radically new principles, were 
also made public by Mr. Pelley. The new 
cars will be operated, so far as possible, 
as unit trains, but are interchangeable 
with present equipment if occasion de- 
mands. The streamlining of the body and 
the greatly decreased weight, from 135,000 
pounds each with present coaches, to 100,- 
000 pounds with the new ones, marks the 
first adaptation of modern design to stand- 
ard railroad coaches and will benefit the 
railroad principally through reduced fuel 
consumption. 

In order to reduce wind resistance by 
deflecting air currents, an approach to a 
tubular cross-section has been eflex;ted. Be- 
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mondg are found, and perhaps one or two 
other kinds of treasure-containing dross. 
But bromine is not high*pnced like radium 
or diamonds, so that extraction of this cheap 
element from vast quantities of water rep- 
resents all the more a triumph of modern 
chemical engineering. ~Z>r. Frank Thnnt\ 
Science Service. 

Knife Blade in Brain 15 Years 

F or over 15 years James P. Sherry of 
Rochester, New Y<»rk, carrieil a knife 
blade in his brain without knowing it. 

Recently, severe headaches, and lame- 
ness in one leg led him to seek medical aid. 
Dr. (Charles .S. Callalier, of the medical de- 
partment of the Eastman Kodak Company, 
where Mr. Sherry is employed, examined 
the man, detected an ubnornial condition 
of the eye on the sole opposite to the lame 
leg, suspected a brain abscess and took an 
X-ray picture which showed the knife blade 
in Mr. Sherry’s brain. A fine scar was then 
found on his scalp. Removal of the blade by 
surgical operation resulted in tin* patient's 
complete recovery. 

.Strangely enough, Mr. Sheri y was not 
only ignorant of the blade's being in his 
brain, but did not even remember ever siif 
fering a head injury. The only possible ex- 
planation IS that the blade entered his Inain 
at the time of u war injury. Mr. Sherry 
was struck on the elbow by shrapnel in the 
Argonnc. For hours ufteiwaid lie was dazed. 
Mr. Sherry and his medical attendants be- 
lieve that the knife blade was in the same 
shell and was driven through the skull by 
the same burst, probably going in red hot 
and cauteri7ing the wound it made. It is 
understood that the Germans, short of ma- 
terials toward the end of the war, use<l od<l 
scrap metal for shrapnel, which would ex- 
plain how the knife came to be in the shell. 
— Science Service. 

Attempts to Accelerate Agiti|; of 
Liquor 

O NE needs only to glance over the 
whiskey advertisements to realize that 
the question of proper “aging” for liquor is 
one which is a vital factor to the distillers 
The sudden repeal of prohibition created a 
demand for good whiskey that could not be 


met by available stocks. So the burning 
question with the producers today is; “How 
can we speed up the ’aging* process?” 
Foster D. Snell and J. Mitchell Fain, con- 
sulting chemists, discussed four known 
methods of accelerating aging at the recent 
meeting of the American Chemical SiKiety. 

“During the aging process,” said Mr 
Snell, “the constitiients of alcoholic spirits 
undergo chemical change. A study of the 
t hanges taking place in whiskey stored in 
wood over a period of eight years revealed 
important relations between the acid, ester, 
color, and solid content of a properly aged 
whiskey. In the aging pna'css the acids at 
first form more rapidly than the ester'-. 
Later the esters form more rapidly, so that 
by the end of the fourth year they are 
present in the same amounts as are the 
a< ids. The amounts of higher alcohols in- 
crease in the matured whiskey only in pro- 
portion to the alcoholic concentration. 

“The deceptive, and to some pleasant, 
slightly oily appearance of a matured 
whiskey is due to mateiial extractetl from 
the charted container, and this appeal am e 
IS of course lacking in whiskies whu h have 
been aged in iim barred wotid. The im- 
proveiiicrit in flavtir of whiskies in charred 
containers after the fourth year is attrihut- 
ahle largely to concentration rather than to 
the formation of new c'oinponents. 

“All researc h so far in this direction may 
he rc'solvcsl into four categoriefi. In the first, 
the liquor is treated with air, oxygen, tu 
o/oiie, by a variety of proc esses suggcbtive 
of the f arhoni/ation of .soda water, but 
using oxygen or ozone instead of carbon 
dioxide. 

“The sc’coiul method involves exposure 
to actinic rays which have been found to 
possess special virtue as aids in accelc'rating 
the* aging of liquor. I'him in the aging of 
wines and liquors by the actum of ultra- 
violet light, the liquor is passed over a 
vapor electric arc housed in quartz. 

“The third principal classification in- 
volves elcH'tndytic treatments, coiiipuiahle 
to electrolysis of water. The passage of 
an electric current through beverages, as 
in the case of water, produces a quantity of 
both hydrogen and oxygen. Sometimc's 
electrolysis is effected in the presence of 
the substance which the spirits on long 
standing will extract from oak wood. 



Plietofrapti rourteiiy Linroln KIwtric Oeimpuny ^ 

A ttrikltig view of on industrial plant thowingy in the center foregroundt a 
Hortonepheroid gat contminer composed of plates welded by the electric arc 


“The fourth method involves the use of 
catalysts. A catalyst is a materiel which is 
present during the course of e chemical 
reaction, and which may change the speed 
or effect of the reaction without itself being 
engaged. Among the catalysts used are fine- 
ly dispersed metal oxides, such as copper, 
nickel, and titanium. 

“There are many other methods which 
cannot lie claHsihcd and oT which some, I 
believe, may be valuable to particular dis- 
tillers, depending upon the individual fac- 
tors inherent in their plant and equipment.” 

Although it IS entirely likely that one 
or more of ihe«-e processes may be de- 
veloped to u point where artificially aged 
liquor will he as good or better than “real 
eight-year old stuff,” chemists generally ad- 
mit that there is still a lot they do not un- 
derstand about the chemistry of aging and 
that to dat(‘, tliey can not claim to do the 
job as well as Old Father Time does it. 
- 4 E li 


A simple bath cap of Cellophane 
protects the hair in the shower 

Walermeltm Snow 

T he soiitheiii daikie, with his proverbial 
fondness for watermelon, would no 
doubt revi I in the snow in a drift higli 
on Lassen Peak in (California -for this 
snow not only is watermelon pink, but 
smells and tastes like watermelon. This 
peculiar condition has a biinple scientific 
explanation. The color, smell, and taste 
are due to a minute plant of the algae 
family wJiieh is present in enormous quanti- 
ties. Its scientific name is Erotoroccus 
nivalis. 


Premature Babies Have Normal 
Mental Development 

T he mental development of babies bom 
prematurely, sometimes called “midget” 
babies because of their small size at birth, 
goes along at the same rate as in their 
brothers and sisters who were born at full 
term. Evidence of this was obtained in a 
study reported by Dr. George 1. Mohr of 
the Pittsburgh Child Guidance Center and 
Di. Phyllis Barielme of the Chicago In- 
stitute for Juvenile Research at a meeting 
of the American Orthopsychiairic Associa- 
tion. 

Two hundred and fifty prematurely born 
white children were studied and compared 
with 150 of their brothers and sisters who 
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Courtfiiy Aluminum Company of America 


In this room the walls are covered 
with horizontal sheets of alumin- 
um. The mouldings, baseboard, 
and trim were left in natural color, 
the rest of the walls being done in 
a rich reddish brown. The cur- 
tains are made of aluminum mesh 


had been born at term. Both phyniral and 
mental growth were studied. The brain and 
nervous system were apparently not affected 
by premature birth, but heart, blood ves- 
sels, and digestive system were found se- 
riously affected. Such changes as were 
found in the brain and nerves were the 
result of weaknesses of the heart and blood 
vessels. 

Weight of the babies at birth apparently 
had nothing to do with their mental de- 
velopment, although it was a factor in their 
physical development, particularly among 
the boys. — Science Service. 


Scientific American Iligtory 

E arc so often asked for an outline 
of the history of Scientihc Amkkh an 
that we believe it would be appropriate to 
reprint from the 13ih volume of the Dic- 
tionary of American Biography, the brief 
biography of the present editor’s grand- 
father who built the niugayine into an 
American tradition. This gives the essential 
facts. 

MUNN, ORSON DESAIX (June 11, 
1824~Feb. 28, 1907), editor, publisher, was 
the youngest son of Rice and Lavinia 
(Shaw) Munn and was born in Monson, 
Mass., where his father was engaged in 
business. His first direct American ancestor 
was Benjamin Munn who in 1649 removed 
from Hartford, Conn., and settled in Spring- 
held, Mass. Orson was educated at Moiison 
Academy, and, having decided upon a com- 
mercial career, begun work at the age of 
nineteen as a clerk in a bookstore in Spring- 
field, Muss. After two years he became a 
clerk in a general store in Monson and was 
so engaged when, in 1846, he was asked by 
his friend and schoolmate, Alfred E. Beach 
to join him m the purchase of a 
publication called the Scientific American, 
which had been founded Aug. 28, 1845, by 
Rufus Porter Munn accepted, the 

firm of Munn & Company, consisting of 
Beach, Munn, and Salem H. Wales, was 
established, and office space was secured 
in New York in the building occupied by 


the New York Sun. a paper then owned by 
Beach's father. 

The first issue of the Scientific American 
under the new firm appeared July 23, 1846, 
and from that time until his death, sixty- 
one years later, Munn gave his whole atten- 
tion to its interests. Inasmuch as it was the 
first American periodical devoted purely to 
science and mechanics, the partners were 
constantly brought into contact with in- 
ventors seeking information and advice re- 
garding patents. Consequently, they estab- 
lished a patent department, which, coming 
at a time when patent attorneys were prac- 
tically unknown, met with immediate re- 
sponse. Under the directorship of Judge 
Charles Mason f^.r.l, a former commission- 
er of patents, the business grew at a rapid 
rate, necessitating the opening of an office 
in Washington, D. C., and at the time of 
Munn’s death over 100,000 patents had been 
secured by the department for clients. Prop- 
erly to describe and illustrate the interest- 
ing exhibits at the Centennial Exhibition of 
1876, the partners began in that year the 
publication of the Scientific American Sup- 
plement. Its success led them to continue 
it as a wei-kly review of current scientific 
literature and to add also articles loo long 
or too technical for the ordinary reader. 
About 1890 they began still another pub- 
lication, La America cientlfica e industrial, 
designed for the Spanish-speaking peoples 
of South America. One of the features of 
the Scientific American was its information 
bureau; and in view of the many requests 
for data on home building anti furnishing, 
Munn began in 1885 the publication of a 
monthly magazine devoted to this subject. 
It appeared fur a time as the Building Edi- 
tion of the Scientific American, but in 1905 
it was remodeled and issued under the 
name American Homes and Gardens. Aside 
from bis business, Munn's chief interest 
centered in his farm near Orange, N. J., 
and in his prize stock of Dutch belted cat- 
tle. He married Julia Augusta Allen of 
Munson, Mass., in 1849, and at the time of 
Ins death was survived by a son. 



From Gummy Nuisance to Useful 
Plastic 

T he sticky, resinous gum, which has 
plagued the producers of cracked 
petroleum gasolines by gumming up stills 
and condensers is now being converted into 
a useful product, a new synthetic resin. 
Instead of trying to eliminate the gum, the 
job now is to gst more of it ! This new type 
of synthetic resin, useful for varnish and 
for molded articles, is being made by the 



catalysis of petroleum hydrocarbons, ac- 
cording to A. D. Camp, writing in a recent 
issue of Chemical and Metallurgical En- 
gineering. It is a hard, brittle material, 
having a melting point of 110-115 degrees. 
Centigrade. It is soluble in practically all 
hydrocarbon solvents, and insoluble in 
methanol, ethyl aleohol, and acetone. The 
refill is readily soluble in drying oils such as 
linseed and china-wood oil, and with the 
latter it makes varnishes which dry more 
rapidly than those made with any type of 
resin heretofore known. 

In the molded plasties field, petroleum 
resins have been used to some extent by 
compounding them with certain fillers and 
plasticizers. They have been used for the 
fabrication of steering wheels, tool handles, 
electrical fixtures and many articles to 
which molding resin mixtures are now being 
applied. 

The process of manufacture of petroleum 
resins consists in treating a cracked distil- 
late containing hydrocarbons such as ole- 
fines and diolefines in the presence of a 
metallic halide catalyst under caiefully con- 
trolled conditions. By modifying the con- 
ditions of treatment, the properties of the 
resultant resins can be varied widely. — 
A. E. B. 



Cniirtexy Wi'sicru Klntrle (’ompnny 


High-quality granular carbon type 
telephone transmitter diaphragms 
are now made of duralumin with 
the electrode area in the center 
covered with a thin gold coating 
deposited by cathodic aputtering. 
The vacuum chamber in which the 
sputtering is done is shown above, 
and one of the diaphragms with 
the gold center applied is illus- 
trated in the circle at the left 

Froasen Milk 

H A. HARDING, Ph.D., chief of the 
• Dairy Research Bureau, The Mathews 
Company, Detroit, has called attention to 
interesting and striking experiments made 
by Paul W. Emerson, M.D., instructor in 
pediatrics, Harvard Medical School, the re- 
sults of which tend to controvert the theory 
that freezing has a deleterious effect on the 
physical properties and nutritional value of 
milk. Doctor Emerson's studies showetl that 
(Please turn $o page 323) 
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Scientific American’s 

Amateur Telescope Making 

O NCE more revised and greatly enlarged — more than 50 
percent larger than the previous edition. Many new con- 
tributionS) new notes, new illustrations. A mine of practical, 
definite, concrete, working instructions and information — a 
real shop book. From it thousands of SCIENTIFIC AMERICAN 
readers have already made their own astronomical telescopes 
—real instruments, not toys. By doing all of the construction- 
al work— making the mounting, grinding and polishing the 
concave glass mirror disk and silvering it — the amateur may 
create his own telescope. A six-inch diameter ( beginner ^s 
size) magnifies 50 to 200 diameters. Will read a watch at a 
mile and reveal many wonders of the heavens. Cost about 
$25; value about $250. The constructional work is real fun. 

No special tools required— just your two hands. 

^^Amateur Telescope Making^^ clearly explains each step 
in the fascinating work with glass, whether for reflecting or 
refracting type of telescope. Lists of dealers in put-up sets of 
materials, with actual addresses, are included. Do this work 
in your home at odd moments. 


TO PRESENT OWNERS OF “ AM \TEIIR TELESCOPE MAKING”: 


T he new edition contains what was In 
the old, plus the following: A new ten- 
chapter part entitled “Contributions by Ad- 
vanced Amateurs,” which contains the Ilin- 
die monograph ( Cassegrainian and Grego- 
rian), and chapters on flotation systems for 
larger sized mirrors; flat making; solar 
spectroscope making; celestial photogra- 
phy; accuracy in parabolizing; new Ron- 
chi test (clearly explained) ; new test for 
Cregorians; simple clock drive. In Part 
IX, Dr. Hale’s instructions for making a 
solar observatory (spectrohcliograph) have 
been included. The Miscellany has been 
greatly extended by notes both short and 
long, based on actual difficulties reported 
by workers — especially on lap making and 
silvering. The new detailed instructions and 
digest of scattered literature on silvering 


represent an attempt to cover all of the 
fine details of the process and anticipate 
all of the pitfalls, and are the longest ever 
published anywhere. Other notes cover* the 
diffraction ring tests (long); slit test; test 
for strain (polarized light) ; new strokes in 
grinding; whipping pits; Ilindle’s meth- 
od of testing at zonal foci; calculating size 
of diagonal; conic sections; binocular tele- 
scopes; turret telescopes; eyepieces; find- 
ers — these are only a few. Many new 
drawings by Porter, and selected photo- 
graphs of telescopes already made, are 
included. Errata in earlier editions cor- 
rected. New book lists, new materials 
list, new directory, 496 pages, but the 
price remains the same three dollars. Keep 
up with the advances in the art — Possess 
this new edition* 


“AMATEUR TELESCOPE MAKING” 

Postpaid $3.00 ($3.35 Foreign) 


SciENTinc American 24 West 40lh Street New York, N. Y. 
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RECENTLY PATENTED INVENTIONS 


Cunducted by A. P. PECK 


Lamp Curd Retainin*. Device 

Patent PJt7^17 f oui\ HroMlow, IViHuim 

Maihoff ami John Otosc In ouK i to provide 
for a simple and ptactical device which may be 
mcoipoialid in tlooi or table lamps to iceeive and 
bold the unused |Hjr- 
I attached 

wire (ji cold, the 

jl^ If ^ <ltvic< shown in the 
I illustration at the 

left has been pateiit- 
1rJ \ <*‘1 Within the base 

lamp is pio> 

- — r; ■ ^ ■1 "* ' vided a itel for le* 

ceivinp and holdin>; 
the rotd, so that only enough n« i d bt withdrawn 
to (oiuuit the lamp to the maiist tlcctric outlet 

PllCHKK FUR UsiNt, <aANS OF MiLK 

i\ttent K nntin r t9tfi<JV7 J'lment I'avenK ami 
iou'ph liihne (tins of cvapoiatcd milk or 
other litiuids can be easily used in this invention 
which provides a pitclur-liki loiitaincr fot such 
c.ins 111 use, the can is plact'd 
/ -*y » within the coiitaiiici and the 

hinvMd to)i is foictd down 
/ '* '* \ / 1 "n shaip piojc'Ctious within 

/ ' V * punch boh s into the top 

/ ' \ of the t III and piovnle for the 

V J ' < scajie of the lt(|uid as well as 

\ y the cnti nice of ait Thus the 

c III IS held seeiucly and poiii- 
in^ tin Ininnl fioiu it is inaile nioie ton\em<nt 

Patt at Vo 1^4H471 Henry () Loihtlt and Aliutt 
/ Kin \ 1 his mwly iiueiitcd pioeess foi 

piep.ttiUR (aiboni/tti tiiel bi iqiiettes coiiceiiis the 
hivrh-speeel production of unifoitn biniuettis fioni 
nustiii t s of e ai beinat eons 
^ ^ inattiials and pailicu- 

those ol iilitivil.v 
\oiatile Lonti iit, siicli 
yk. ‘‘‘» ant hi. Kite co tl and 

I low vol.itile bitununoiis 
y ** toil, to w'hich hast bun 

atldt d suit ible buidiis 

such IS vaiioiis tats .ind 
pitches hi out icpiodiietion lieiewith is tllus- 
tratetl a devm tor piodiuiiif; these brnpieltes ui 
<|U iiititv iiMiiK' hud t ai boiii/ itiun tempi i alure s 
t»f IJOl) to l.SOn deques lahrcilluit, 

rL\hH Lit. JIT 

Patt nl \unihet l'J4Sf)l^ Otto C Htitscli This 
patent pti tains to siiu|)le ])oitable liKhtiiu'^ 

lie Vices and paiticuiailv to jMxket battery fl isli 
livhts 'J hi sc fl ish lights arc so desiKiieil as to 
be I uytMul in lonstruetum to wilh- 

B stand hard us.u^e and still aie 

. sm.dl and coin|)act enough to be 

rtaililv cut ltd in the pocket oi 
J hatidbiK I hey aii furtheinioK 
* eon\eiiuul to handle and simple 
to ni'iiin facturi In the t> pi 
shown, a lid covers the* bulb, 
when the lid is laised a switch is 
.lutoiimtically opeiated Two small 
^ flash lu'ht tells .jie held in the 

else When the Ild l% closi d il 

IMCiteits tin bulb flom bl ( ik lio 

(Iake Knife 

Patint \o 1(J4y^Q> IP, II, am L S^ehon A newly 
devised cake* knitc which has several dcsii- 
able featuies is the subject of this patent The 
knife IS foiined fiom one sheet of metal and is 
cut and bent so that it 
- f take s the shape shown 
1 A piece of c ike can be 

r of the knife and then 

^ it moved by slidint; the 

blade under the piece, at winch tune two prongs 
aie foiccel into the back of the slice, thereby 


ProKcrving Proof of Invention 

rVERY inventor i^ho is working on 
s device which he contemplates 
patenting should first prepare sketches 
and a description of his invention, 
which should be dated and witnessed 
by at least two persons. The inventor 
has thus established the date of his 
disclosure, and such evidence should 
be deposited in a safe place from 
which It may be produced when nerd* 
ed. 

When an invention has been com* 
pleted, It IS advisable to file an appli- 
cation for patent without delay* How- 
ever, we realize that many inventors 
today do nut have sufficient funds to 
meet this expense, nor have they safe 
places in whuh to keep their dis- 
closures. Therefore Setetthfic Atneru 
can will undertake to act as a deposi- 
tory for such documents These will 
be held m safekeeping for two years 
(unless withdrawn by the depositors) 
and then destroyed without opening. 

To take advantage of this offer, 
place your papers in a sealed envelope 
endorsed with your name and address 
and marked *'Not to be opened.’* 
Then enclose this in another envelope 
addressed to A. P. Peck, Associate 
Editor, Scientific American, 24 West 
40th St., New York, N. Y., and mail. 
—The Editor* 


111 ikiiH* it iMissiblt to itmoM tbe '.lu’c wit bout 
tbc usual bil.iiuitiK iHuit bt mg letiuiicd I In 
forkctl put tif the h.iutlk may be slightly loiu* 
pusstd M» as to bold tlu take liinih ami to 
f it dilate 1 tmoval 

Vai\e Si. a I Gkindfr 

Pattnt \o PHS7Q2 LltfioidC Lie Ciuidnig 
tin v.iK** st.it'. in lutiiiid I t>inbu.>tioti tuyuits 
IS .dwivs a pioblcin This p.iteiit dtsctibcN a 
mttbod wilt It by tluse scats m ly bt yituind .uiu 
iittly iiid lapltlh b> tuc.ilis 
cif itit.itiiig Kriuding jioiiits 
'HI \\ tijitiatnl by an cltctiu mo- 

\ lui Hy the juovisiou cd a 

suitable u|iiiKbt, whuh suji 
" \ ' ptiitsthc motoi, the grinding 

.(Il j I tUiuent is alw'a>s situ itrd 

' 111 the pioptr posititiTi tor 

* Ip I I' pittdiKiug lilt comet auKb 

*1 It J I oil the valve seat face A 

Lx'lr J ‘‘‘•«t> t»f atljustmeiits per 

■' ^ nut ihiugiiig tbe ptisitum of 

•I I if ij varmiis p.iits so that 

" I J U' X valve optiiings of diffeieiit 

“tl ^ si/< s may be wtukeil upon 

( * I vvitli a iiiminium of lituit 

-Q ~ 7 ^ The vertical siiiipoit foi tbe 

niotut Is iiisfited ill tlu 
valve guule aiui as tbe gJimliiig point is tunutl 
it describes a true cuele arouiul this etiitei 

Hose Clamp 

Patent No 1917715, LawiVtuc If, H,uci This 
iitwly invented hose clamp has a btnl> made 
tiitiicly of wiic, shapct) by means ot betubng 
uperatioiis 1 he part winch engages thi clamp- 
ing screw IS foinied 171 a spiinl of the 
Uf\ld' ‘*anie pilch as the thrtatl ot the strew 
'I he pait which engages the head of 
' h' ' ^ the sc tew IS of siie'h sue as to allow 

I ' jj the screw to piss through it 'I Ins eye 

IS so arranged by a bending opt'iation 
as to icsiHt the frietiuiial tiiiuiiiK ae 
tion of the screw head. When the clamping screw 
has been tinned into iMisitiuti, the whole device 
IS held ligidly around the hose. 


PoKrARi.h Stroboscope 

Patint Nmnbtr 1948740 Doutdass A Vounfi, 
Foi testing elect MC meters, it is desirable to 
determine the ex.iet speed of the meter disk and 
thus cuMipaie the speed with that of the disk 
of a standard meter The 
H j.- object of tills invention is to 

lirovulc portable apparatus 

whiih will do this work, lu 
IL which a Kiid-glow tube is 

f J caused to give off intermit- 

M- tent flashes of light in ac- 

j^1 t (11 (lance with the sfieed of 

jT^*’ the standard meter disk, 
^ I » wlureliy strolioscotuc coni- 

% , . ■ p.ittsotis may l>e made of the 

spi ( (I of the disk of the 
‘tamliiid nit ter and th it of the meter under test 
To eliiiuii iti fliekciuig of the grid-glow tube 
when used on stand ud low -fi e(|iK ticy voltages, 
a high liKpuney volt lyc fioin a special source 
IS iiiii>iiss«d on tlu tube 

HEAbLK.lir CoNSlRUtTlON 

Pattnt No 1918264 Maittn R Iloaq. This 
patent pet tains to headlights for automobiles 
and the Iikt , s.ud lights to be So arranged that 
tile lefledot tiitiis as the vducle is stceicd and 
thus liluiiiiiiates the ru.i(l di- 

^ rectly ahead regardless of the 

” y Jk\ angle thiouph which the vehicle 
*1 f ll- lutnmg In this particu- 

[A d '/ htailligbt, w’hich env 

nry-fil I l'*''y‘^ a tnbul ir bulb, it is claimed 
iXo-i/j “ iclttivc)> bright beam of 

A light IS piojicted directly in 

[ / X^i front of the automobile with an 

diffused illuniiiiatioii on 
each side A i datively simple 

meebanisin is employed to couiifct tbe niov.ible 
rifle ('tins with tbe steeling gcai on the automobile 
or othi I vtbide 

Multiple Flame Welding Nozzle 

Pati nt \n IPottliy C Huiknam ami 

(oorue I /('/Os In this new welding nozzle, 
one toriii of vvliirh is shown in the aecunipaiiying 
di awing provision is made for gas distributing 
and fluid cooling passages 
, Within and also for con* 

' / ' - tiolbng the direction of 

^ W pie heating ,nnd welding 

— Vr!. , flames In opeiation, the 

- *^’‘*^**^'’ ^roin some of the 

1 ' v" v’ 'J?) tips arc duel ted upon the 

Z y iiktal to be wddeel so as 

' Il ill “* pic-heat it up to or 

11 I f ) 1 \ 1 '■liKhtly below the ix)int of 
« I / I / I / fusion Immediately tbere- 

*(/•(/ ’-\J •vj aftci a flame fioiu atiotlirr 
tip fuses the edges of the 
iiutal luitd tlu> flow tOKCthcr and unite Proper 
disti ibiition ol till gas to the nozzles, and control 
nf the dll I (tn . 11 of the flame, make it possible to 
puddk tin fused nil la] proj/eily, yet not burn it 
or blow It out of the seam being welded. 

Licensj.. Plate Lock Bar 

Pattnt \'o P)l8^t>4 Hurnwn (,raham H^tlharns, 
'J Ills invention pi (supposes a change in the 
coiivcuthjual s>st<m ot license plates for vchtcles 
.is now used It pi ovules for a permanent number 
with a re issue each 

— 1-1 y*^***" ‘’“•y » s"'*^** 

i * — ' _ plate on which the 

- -([' '// I* * stamped The 

[ijl 'I invention provides 

.'jTate' ^ “ ‘ L/vM ^ a method of »up- 

IK/rting a permanent 
plate and for locking in position the bar on which 
.ippeai s the year number. The construction of this 
bar IS such that it must be broken in order to be 
removed and, therefore, a new bar must be ob- 
tained btforc the vehicle may be used. 




ffl 


Jin 

1 AJ 

\I *\J 


The abo7'i infonnutmn ha\ hrev taken from eopu's of patent sped fit ations No further details are available except as ean be obtained from such specifications. 
'iT2 
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THIS BOOK HELPED ME SAVE MY 
FIRM HUNDREDS OF DOLLARS 

Now Enlargod Edition Now Roody for 
Engineorf, Designers, cind Welding Users 

Procedure Handbook of Arc Welding 
Design and Practice is the most com- 
plete book of its kind ever published. Used 
by many prominent engineering schools. 
Sale of original edition broke all records* 
The new enlarged edition contains nearly 
500 pages of accurate data and informa- 
tion on arc welding, its applications and 
design procedure for most efficient use 
of the process, amply illustrated with 
detailed drawings and photographs* 

Printed on fine paper with aemi-fiex^ 
ibie binding of eimulated leather 
gold emboaaed; size 6x9 inches. 

Order your copy from 

THE LINCOLN ELECTRIC CO. 


DEPT. $A 


CLEVELAND, OHIO 



TRADE MARKS 

AND 

UNFAIR COMPETITION 

B> ORSON I>. MLINN 


A Th^dl Mark js an intangible asset of a business, its 
actual value may grow so laige that it becomes the very lounda- 
tion on which depemls the whole stiuctiire of tin* business 
Becaubc ot this fact, eveiy buMiiebss man should have avail- 
able such inloriiiatjon on Hade marks as will enable him to 
judge with a fair degiee of accurai y the di**-!! ability of anv 
mark which he may be eonsideiing. 

Ileie, m one handy volume, written in non-legal terms, is 
a simple yet eoinpieheii^ive intei pi elation of the Federal 
statutes and the body of eoinmoii law relating to tiade maiks 
and unfair c<»mpetition. 

Price $ 1.00 postpaid 

PukliHhicI by SCIENTIFIC AMERICAN 
24 Went 40th Street, New York, N. Y, 


THE SCIENTIFIC AMERICAN 
DIGEST 

{Continued from page 320) 


premature babies, who are much leas vig- 
orous and therefore more easily affected by 
changed conditions than normal infanta, not 
only accepted and digested frozen human 
milk as well as they did fresh human milk 
hut gained approximately as much as babies 
fed the fresh milk. The age of the frozen 
milk varied from one to 220 days. In the 
light of these observations it would apear 
that a single freezing for a few liouis which 
iiurinally lakes place in ronnetlion with the 
delivery of bottle milk would he wilhuut 
effect . — Health Newn (publication of the 
New York Stale Department of Health). 


Furfural 

F urfural is not a new rhemiral hut, 

industrially, it has a story which is new. 
It was discovered 103 years ago and its 
name, derived from the word ec|mvalents 
for bran and oil, is mure than 90 years old. 
It is not made commercially from corn 
cobs, as some people suppose. By the 
world’s largest manufacturer of rolled oats 
It IS made from oat hulls. Some investigat- 
ors believe that during the next 50 years 
furan chemistry will occupy a position 
analogous to that of benzene chemistry dur- 
ing the past 50 years. Fifteen years ago 
an order for five pounds could not have 
been filled within six months. Today 10,000 
gallon shipments are of common occunence. 
Because of its exceptional solvent power, 
furfural is used in diversified fields -var- 
nish removers, shoe dyes, textile printing, 
resin impregnation. In the oil industry it 
facilitates obtaining extremely high qual- 
ity luhricating oil, in good yields, from a 
wide variety of slocks. 

Why VehicleH Pass on Right 

T he Conestoga wagon, the freight - 
hauling vehicle of American pioneer 
days, 18 responsible for the present custom 
of vehicles passing on the right in the 
United .Stales, according to the Bureau of 
Public Roads. Before the extensive use of 
the Conestoga wagon it was the ciisioin to 
pass vehicles to the left, following the 
earlier English rule. 

In England, in the days when men trav- 
eled armed on horseback, it was the custom 
to pass to the left so that the sword or 
pistol arm would be on the side of the 
man passed. Later, in travel by coach or 
wagon, the driver sat on the right side to 
give his right arm free play in wielding the 
whip, and passing to the left he was better 
able to avoid entanglements with the wheels 
of passing vehicles. Traffic passes to the 
left to this day in England. 

On the Continent — in France, Germany, 
and Italy- the postillion system of driving, 
by which the driver sat on the left wheel 
horse, existed in the early days for both 
coaches and wagons. To a man riding the 
left wheel horse passing to the right gives 
a better view of the passing vehicle. In 
these countries, passing to the right has 
always been the custom. 

In Italy, until the time of Mussolini, 
• {Please turn to page 326) 


AuoITT on I- HUNDRFD \FAKS Al.O 
^ Elijah Buiritt published his 
"(*ie<igraphy of the Heavens.” It con- 
I allied a senes of large star-maps de- 
signeii to lead stai-eagei people into 


has been prepared by Dr Ralph Baxter 
Larkin for star-lovers and potential star- 
lovers Its maps are loose-leaf in form, 
simple, clear, artistically engraved, print- 
ed on beautiful buff paper ami are ac- 
companied by 14,000 words of de- 

THE STAR-MAP ASSOCIATES 


f.imili.inly with the visible heavens It 
\v. IS amazingly sucL essful It is said that 
a (jiiarter of a million copies were sold. 

Now, 100 years later, a new work 
with large maps 


scriptive text It is believed that a wide 
use awaits this star-atlas for the people, 
written in the light of the new As- 
tronomy 

If you love the stars yon vinll like it 
$1 00 postpaid 

4 Alcyone House, Claremont, California 


THE ABC OF THE HEAVENS 

A Primer- Atlas of the Stars for John Doe 






THE AMATEUR ASTRONOMER 

Conducted hy ALBERT G. INGALLS 


T elescope making 1 » distinctly not a 
hobby for small boys, since the worker 
should have had at least two years in high 
school, but now and then some bright, en- 
terprising lad crashes through in spite of 
odds, proving that he has **the stuff** in him, 
and for such lads there is a welcome. In a 
letter Russell W. Porter relates how Oscar 
Marshall, a charter member of the Tele- 
scope Makers of Springfield, Vermont, who 
removed to Pasadena to do fine optical ma- 
chine work for the California Institute of 
Technology, ran across one lad who de- 
served attention and received it. 

“The spread of amateur telescope making 
IS a constant source of wonder to me,** Mr. 
Porter writes. “Only last week I spent a 
delightful afternoon with a prominent movie 
star in Hollywood, who bad made bis six- 
inch telesi ope and is planning a ten. But the 
biggest kit k came yesterday. Marshall saw 
a boy over a fence working on something 
that had the earmarks <»f a reflector. He 
stopped his car and came ov<t to the fence. 
“‘What you got there, boy.^* 

“ ‘Telescope.* 

“‘May I have a look?* 

“ ‘Sure, but she doesn’t work very good. 
I can see all right but there are a whole 
Jot of images.* 

“Marshall looked down the lube. 

“ ‘Did you make the mirror?* 

“‘Oh no, it’s a shaving mirror I bought 
at the five-and-ten for 25 cents.’ 

“‘And the diagonal?’ 

“ ‘That’s a piece of looking glass.* 

“He bad taken the eyepiece from a small 
spyglass, and the whole affair was in a 
pasteboard tube swung in a wooden fork 
that rose from the three legs of his mother’s 
Christmas tree stand. 

“Well, Marshall put him wise to the extra 
images and today we went up and photo- 
graphf'd this young Richard Cale, aged 13, 
with his instrument. He had found a look- 
ing glass man who had silvered his mirror 
and ready-made diagonal, and in his hands 
was a copy of ‘Amateur Telescope Making.* 



Potter and Calei Inc. 


A look through the eyepiece at some dis- 
tant clapboards and I could well appreciate 
the enthusiasm that shone in the hoy’s eyes. 

“‘Now,* he said, Tra going to make a 
real telescope.* 

“‘Fine,’ 1 replied, ‘and tomorrow after 
school, come down to Cal. Tech, and I'll 
show you how we are trying to make a real 
telescope* (meaning the 200-inch). 

“ ‘Oh gee, will you?’ ” 

So this lad whom Porter took in tow 
probably saw more about the 200-inch tele- 
scope than most of us have seen — ^which is 
mighty little more than nothing at all. “I 
never saw Porter more enthused,’’ Marshall 
writes, “than when he inspected the lad’s 
enterprise.*’ The photograph was taken by 
Marshall, who is a sort of amateur profes- 
sional photographer, or a professional 
amateur. 


C ALIFORNIA is still making plenty of 
telescopes. From the Telescope Class, 
Franklin High School, Los Angeles, comes 
the wide photograph reproduced below, and 
the following comment: 

“Los Angeles Public Schools now have 
a class in telescope making. There are about 
40 pupils in the class, which meets at the 
Franklin Evening High School twice a 
week. All of the pupils intend to make 
complete telescopes, although at the present 
writing most of them are still working on 
their mirrors, which range in size from four 
to twelve inches. ‘Amateur Telescope Mak- 
ing’ is being used as the textbook with great 
success. Rex W. Beach of Los Angeles is 
the instructor. 

“The class was organized in February 
under the Federal Emergency Educational 
Program. A class of this kind constitutes 
a novel addition to the regular school cur- 
riruliim and it is hoped that it can he made 
a permanent thing. A chemistry laboratory 
room was found to he ideal for making 
telescope mirrors. Telescope building is a 
large subject which can offer many worth- 
while projects for other classes. For ex- 
ample, a good mounting can be made in 
either the woodshop class or in the metal- 
shop class, the mirror can he silvered in the 
chemistry class, and the mathematical loca- 
tions of celestial objects can be worked 
out in the mathematics or astronomy 
classes.” 

A METHOD for lining up the optitul 
parts of a Newtonian telescope, sug- 
gested hy J. V. McAdam of Hastings-on- 
Hudson, N. Y., runs as follows: 

“/4, B and C are cardboard disks with 
*4" holes at center, covered with tinfoil 
having VA" holes at center. 

“D is a tube 8" long — cross hairs at one 
end, head in other end, with hole. 
Head lined with white cardboard having 
Vs" central hole. Window in side of D to 
illuminate cardboard. 

“Remove prism and mirror. Line C up 



Thirteen men and five ladies at a glasa^pushing bee* at the Franklin High School in Los Angeles 
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MTith A and B at about center of curvature 
sf mirror, by sighting through A, 

‘^Remove A and B and insert prism, mir- 
ror, and D. 

** Adjust mirror to cast Image on C, con* 
centric with pinhole. This brings axis of 
nairror absolutely to axis of tube. 

**Adjust prism to bring spot in center of 
mirror, cross hairs in D and image of E 
reflected from face of prism exactly coin- 



McAdam’s method of lining up 


cident. This brings faces of prism square 
to mirror axis and ocular axis and insures 
rays converging on ocular being symmetric 
[;al about ocular axis. 

“All parts should be securely clamped 
into position to prevent movement during 
adjustment.** 

E very summer an informal convention 
of amateur telescope makers is held at 
ihe fountainhead of the telescope making 
bobby, Stellafane, near Springfield, Ver- 
mont, and A. D. Baker, Secretary of the 
Telescope Makers of Springfield, states 
that this ycar*8 meeting will be held on 
Saturday, July 21. Any reader not already 
Familiar with these annual hob-nob gath- 
erings is advised to throw his telescope into 
bis car, leave his Sunday clothes at home, 
and come— or to come empty-handed. Don’t 
await an engraved invitation — ^you won’t 
receive one. An interest in telescopes and 
in other astronomically minded amateurs 
ivill be quite enough. Generally about 200 
hobbyists attend these meetings. 

B oston has organized a club called the 
Amateur Telescope Makers of Boston. 
Wagn H. Hargbol of 600 Beech St., Ros- 
lindale, Massachusetts, is the president, and 
Miss Thelma Johnson, 11 Brogan Road, 
Medford, Massachusetts (who has made a 
telescope) is the secretary. About 30 at- 
tended the first meeting. 

Amateurs who would like to discuss club- 
bing together to have a batch of 16 or 20- 
inch mirror disks poured, and thus get a 
lower price if possible, arc requested to 
write, not to us, but to Richard Perkin, 122 
Chester Avc., Garden City, New York. If 
B dozen or so decide on uniform orders it 
is thought that the price per disk will be 
greatly reduced. Various workers who have 
tried to make laminated disks, in order 
in that way to obtain disks larger than the 
available stock sizes, have recently reported 
bad results. The disks seem for a time to 
hold up, and then slump. Alan R. Kirkham 
of Tacoma now reports the same experience, 
and suggests putting a large question mark 
opposite his note on page 308 of “Amateur 
Telescope Making.** Your scribe takes the 
blame for the insertion of this note, for it 
was he who inveigled Kirkham into writing 
it— partly against the letter's own judgment. 
In England* however, Messrs. Hindle and 
Steavenson (see cut, “A.T.M.,*^ page 453) 
are endeavoring to whip this problem. 


THE CUSTOMER IS ALWAYS RIGHT 
Quotations which will interest 
AMATEUR TELESCOPE MAKERS 

Dear Mr. Pierce * 

I hasten to advise you that the telescope Is now 100 C'f* Tt 
could not produce a more perfect Image of the moon and the stars 
than It now does, and I am very grateful to you for all your sug- 
gestions 

Sincerely yours, 

D. Robert Yarnall, Philadelphia. Pa. 

My dear Mr. Pierce : 

The cntirteouM. dependable, prompt service you render 

your clientele should guarantee a constant expansion of >our 
business 

With best wishes, I beg to remain. 

Very truly yours. 

H. Randall Lookabill, Madison. WIs 

If perfection in parabolic mirrors is what you want, I guar- 
antee my goods and my work. Send for free price list to 
JOHN M. PIERCE ll Harvard St., Springfield, Vt. 


Genuine Achromatic Refractors — World’s Lowest Prices 


Tlic Annotated Star Maps 
are now ready — $1.50 postpaid. 

OPTICAL RESEARCH ASSOCIATES 
P. O. Box 33 S Plainfield, N. J. 





11 rittf Fur 
Vrieu LUtt 


AMATEUR TELESCOPE I 
BUILDERS 

03 er 25 years tnanufaeturlng quarts 
aiitl alaiis optlcN for arlentiflc In- 
Atruinenta is your aHtuiranre of cor- 
rvrt optical parts and supplies 

A. D. Jmm Optical Werhs 
Caaibridie. Mass. 


MICROSCOPE SLIDES 


LARGE VARIETY 
FOR HIGH AND LOW POWERS 
EXCELLENT QUALITY ON 
STANDARD 3 X I INCH SLIP 


25c EACH 


or 

S FOR $1.00 


H. ROSS. 6 PARK8IDE COURT. BROOKLYN. N.Y. 



Have your telescope mirror and flat aluminum coated now 
and enjoy using beautiful untarnished surfarea all summer 
Half and opaque coatings of aluminum, alher. gold and 
other meUls. on optical aurfates for researrh work, to 
order Ihrlces reasonable. 

LCROV M. E. CLAUSING 

5S09 Lincoln Ave. Chleaie. Ill 


TELESCOPE BUILDERS 

You can easily build a neat, sturdy, smooth -working tele- 
scope with my blueprints tnd directions for as little as 
$3 00. Full details sent postpaid for $1 00 

JAMES E. MULLEN 

812 Willow St. Waterbury. Conn 


-TELESCOPE MAKERS- 


Here’f your opportunity to build that extra telescope 
at remarkably low coat 9"* dlsca. 1" and IVb" thick, 
guaranteed quality. Complete set. Including 8 glaaa 
discs, abrasives, pitch, beeswax and rouge, for only IS 

PRISMS GUARANTEED SATISFACTORY 
or ll/IS''-8l: I*— 12.78; $4.80; 1%"— It. 

RACK AND PINION EYEPIECE HOLD- 
ERS, Pretltlta mitfe, StaadiN iy4**»»-*«>»-47.80 

RAMSDEN RYBPIBCBS— «Mit willty InnM 
In bmat memtlhfle, etandar# ly#" dlam. 

or .MM; r F.L — $2.80 

P.L. 8 line eyepleei stand IVa* dia »...$8.00 

7*AX perlieepe (teat Gevernmeat $07.80) ....».......|a.80 

Adjwtablt tpider Pritni Nelden .^.80 

Free eefolod ea releseopee, Miereefeiwe. Riaoealert, 
etc, /aflraeHeai /or feleoeepe Mofctap, iOc. 

PSBCISim* OTTICAL SUPPLY CO. 

991 a 16M Slm< Nmr Ywfc Oiy 



RAMSDEN EYEPIECES 

Lenses made from finest optical glass 
Mountings of polished brass 
A quality c>eplcre 
0. D. 1%" Each $4.00 

SILVERED DIAGONALS 

Uae in place of prisme 
From faco ailvereNd end lacquered 
DlHgoiial for B** Mirror $ ..^^0 x 194" 

.. g., w yjj IVs" X 2" 

" “ 10" •' 1 00 r X 2Mi" 

" 12" *' 1.50 2V4" X 3" 

MIRRORS 

Silvered and Lacquered 

Breahear Process 

6" to 8" $8.80 9" to 12" $8.00 

Write for circular of supplies for Telescope Makers 

DONALD A. PATCH 

la Crescent Street Springfield, Vt. 












326 


SCIENTIFIC AMERICAN 


JUNE • 1934 


YOUR OWN 

“SCULPTOR” 


MAKE CASTS 
OF ANYTHING 
PERFECT IN 
EVERYDETATL 
BY USING 





DR. POLLER’S 
MOUIjlGE PROCESS 
with NECOCOLL & HOMINIT 

To make face maaka, |>ortratf buata, casts of 
features, hand8>~if you are a HOBBYIST. 

To make displaya^-tf you are CURATOR of 
a museum, a MANUFACTURER, « WIN- 
DOW DRESSER. 

To make models— if you own a FOUNDRY, 
if you are an INVENTOR, or a SCULPTOR. 

To preserve for study or evidence replicas of 
body malformations, injuries, raw wounds— 
if you are a DOCTOR, or a DETECTIVE. 

T his quirk, eanv. clean Why of making 
plastic reproductions requires no previous 
rnstlng cxpeilonce and no elaborate e<iulp- 
iiient NKtiOrOLL. Ihu noRatIve material, can 
be applied directly to any object — It will not 
stick to hair, skin, or other surfaces Ilominit 
motilaRcs are made as thin sheila which are 
touRh. llRht and permanent Tlio direct appli- 
cation of NKtJOrOLL to the surface to be 
east, and the direct application of Honiliilt to 
the NKttOroLL negutlvc, account for the 
accuracy of detail of the reproduction 

Write for our Free, Uiutlrated Booktet, tot 

KERN COMPANY 

136 Liberty Street New York, N. Y. 


—eN dtffereiU— huat with the aid 
of PLOT UkNlL kniJorMrl hy ftHitmn 
ond Ainarkitn VKtlon (luRd wMoiy uiwid 
hv author* and Motion Fiotura 

HtutiKia. Kqiinllv vnluah|« to proftaafainal 
or MW wrilar Ik¥)kl«t froo. 


LOTS 



ERNKST f. OAONON CO. 


EXPERIENCE NOT REQUIREDI 

Men and women wanted to raiso mush- 
rooms In oellar, shod, attle, for loadlns 
wholosalor. (Cat. 10(^) Cosy, odorlesa 


wnoiosaior. (Mt. iRoe.) Cosy, odorlesa 
method. Metorlalafurnlehod. Valuablo 
biflbook and ploturoe froof WHto today 1 

UIUTEO 00l.Sia UmsHAnl Chbiii.Dii1.(-V 


g^AniRC READC^i^ 

I BW AND COLteCTORS OF MM/U 

{|| 

fB(OUIRa0SA We 

or ALL R ACC S tHP 

L |w SEND FOR Free CAtaiooue-'B _ 

yQk of^books on Mg 

ol^SciCNnFic Sexualia JB| 
BHirANTMROPOLOaaUMHT 

r^B ESOTERICA 11! 

* ^Buncxpurgated Classics 

NBr ExoriCAUvIuvsmTEDHV 

Racial Arts of Love Bs 
MAGICA SEXUALIS 

/!// FALSTAFF anthropological books on 
the Lnve Relaitons of Mankind are enthrall^ 
ing, highly informative documents by au- 
thorities of international repute. That ts 
jvhv the F.AIST AFF list of J>crmanent sub- 
serther.^ reads like a '*lVho*s Who** of 

Amerkd’s Sophiiticaled Intellectnal Aristocracy 

il uunrFiiRm 

II Dept. 6S, 230 Fifth Ave., New York, N. Y. 

II Please send me free illustrated 

II catalogs of Amatory Cunosa. 

II Name Age 
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(Continued from page 323) 


vehicles in the cities, where postillions were 
customary, passed to the right; in the coun- 
try, where box wagons were much used, 
vehicles passed to the left. Mussolini made 
passing custom uniform by decreeing that 
all should pass to the right. 

The drivers of the Conestoga wagons 
. rode the left wheel horse. Passing to the 
right was more convenient in spite of the 
fact that it was the custom to pass to 
the left, as in England. Drivers riding the 
“lazy board** of the Conestoga wagon — a 
hoard between the two left -side wheels that 
pulled out and could he ridden when driv- 
ing from the side of the wagon — preferred 
passing traffic to the right. 

The deep wagon ruts in the single-track 
roads made hy the Conestoga wagon drivers 
wore followed by other traffic. This ex- 
plains why vehicles pass to the right in the 
United States. 


Cork Paint 

P AINTS containing powdered cork are 
said to he effective in several novel ap- 
plications because of cork’s natural resis- 
tance to rust and corrosion and its insulat- 
ing value against heat, cold, moibtiire, and 
sound. Cork itself is clastic, ductile, and 
impenetrable to gases and liquids at normal 
and elevated pressures. 

Cork paints, according to Solvent News, 
applied to the under side of automobile 
hoods arc said to protect the finish on the 
outside from the heal of the motor. On the 
surfaces of airplane cabins, they are said 
to provide a certain amount of insulation 
against motor noise. 

In the production of cork paints, dry 
cork meal is mixed wilh paints containing 
pigments such as ochre, chromium, oxiile 
green, and so on, but the mixtures are not 
ground together. Cork paints may be 
economically applied only by spraying, 
pressing, or rolling. Application of a num- 
ber of thin cork paint films is preferred 
to a single thick coat. — A. E, B, 


Radium Dial Painting Still a 
Hazard 

R adium dial painting still threatens the 
health of the workers in the industry, 
it appears from the report to Congress of 
Surgeon General Hugh S. Gumming, 
United Stales Public Health Service. 

The health hazard of this occupation was 
not entirely eliminated when the habit of 
pointing the radium paint brushes with the 
mouth was eliminated. Dr. R. R. Sayers 
and associates of the federal health service 
found on investigation during the past 
year. Their examinations showed that there 
is a slight accumulation of radium in the 
bodies of workers who have been employed 
since January 1, 1927; that is, under pres- 
ent conditions with mouth pointing elim- 
inated. It was this habit of pointing the 
brushes in the mouth that was held respon- 
sible for the tragic deaths by radium poi- 
soning that occurred during the early days 
of radium watch dial manufacture. 

Dust in the air of the workrooms was 


Are you seeking 
a school or 
summer camp? 

To THOSE seeking guidance 
in selecting a school or college 
we suggest that they refer to 
the Special School Section of 
the current issue of Harpers 
Magazine now on sale. 

In this issue will be found the 
announcements of many of 
the best schools and summer 
camps — academic, prepara- 
tory, finishing, junior college, 
military, and special schools 
A wide range of schools and 
camps in all localities, to fit 
all purposes and purses, that 
will help you in the selection 
of the one best suited to your 
needs 

Our Furenu will hr glad to aid 
you in solving your particular 
school nr summer ramp prohlrm 
Address F ducat wnnl Hurcnii 


HARPERS MAGAZINE 

49 East 33rd Street New York, N. Y. 


Spectroscopy in 
Science and 
Industry 

By S. Judd Lewis, 

D.Sr.., F.I.C., Ph.C. 

Tiif. author of this book has packed 
into Its 91 small pages as much 
solid material in available form as 
IS contained in many books five 
limes its size, and this material is 
practical, not vague and general as 
material in too many treatises is. 
Its scope is the use of the spectro- 
scope for practical problems in 
chemistry and industry, with a few 
digressions. The chapter headings 
tell the story: Elementary Prin- 
ciples; Spectroscopic Equipment 
(types of spectroscopes) ; Spectra 
(types of) ; Spectrum Analysis (of 
materials) ; Quantitative Spectro- 
scopy (for minute traces); In- 
dustrial and Scientific Applications 
(metallic analyses, discovery of 
elements, organic substances) ; 
Spectrophotometry; Absorption 
SpcctrosdDpy and Applications. 
There are 41 figures including ten 
splendid plates of spectra. A valu- 
able pocketful. This compact work 
and its contents arc well worth 
knowing no matter what use the 
reader has for a spectroscope. — 
$2.00 postpaid. 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 






JUNE • 1934 


SCIENTIFIC AMERICAN 


327 


:XLATHE 


■rMt tmprorwi three j 

■iwinit, 24" nvemll Vncth 20 lh» Mend 
■card for cauloc and 10-dar trial offer, or aava 
^e and eand It hatanee ptna eipna COD. 
Weod-tumini Uthe M AO F^itra lanitha. 
AOo per ft Altanhnianta for inlUInR. crindiac> 
Mndinc. aaw-table. etc . avaiUhla at low prJ« ca. 

kmmk n MicWiff t Toil C>. Dept S 2t0 



ly, Now Ttrfcl 


IF Your hobby li MODELMAKING 
YOU should subtoribe to— 

“THE MODELMAKER“ 

Tlic raiifraxino for thtme interested in hiilldinfr scale 
model rallrodOa, power bouts, otc. Send I'} cents fur 
surople copy. 

THE MODELMAKER CORP. 

3308 West 34 St.. New York. N. Y. 


NEW! SENSATIONAL! 

110 VOLTS AC FOR AUTOS 


The new AUTONATOR eeneratea 110 Volt A C Piirrent in motor 
ears, aemplanes and from nil types of ensinss and in<ii>ira dirert 
iNim fan b«U < oata imtliinK tn npernte No aervlco — no lirunhea 
wire Miitind arnintnre Ideal for 


fr«im fan b«U < oata imtliinK 
eollaetor rinea. roniiiintatar o 
sratina FORTABl E tlound ] 


AUTONATOR LABORATORIES. Ine. 

8442 South Cbiooio Avenue Chicago. Illinole 



GEARS 

In Stock— Immediate Delivery 

OiNira speed rstliieers spmeheta thrust 
bearinirn flniihls ooiiplins* piilUya stc A 
pomttleta line in earrinl In niir Cbii igo aiork 
<'«n also ijiKiUi on atteaUI aanra o( any kind 
Sand us your blue prints and inquiries. 

Write for Catalog No. 20 
CHICAGO GEAR WORKS 
769-773 W.JaeliMn Blvd..CHlCAGO.OI 


'“'-■'^^^^COUNTERS 

ui 




fbrcOMPOiMrro ffaurrono 0 >mh 


SPRINGFIELD RIFLE MODEL 1903 


Caf. 30. 8% poiindH. 4.1 Inrhea long. 24 Inch barrel n^t- 
■«embled and retlnlrfhed. without batonet at rciliupil prlio 
|1« 50 Hall rarIrIdKes $1.50 per 100 lllu..trHftd raialoK 
1033, 304 paKCH. Army Naty eqiilpmeni inalleil f«ir 5o 
rents NKW ( iri ular fur 3r stamp l.stahlKhe.l l»t. > 
FRANCIS BANNERMAN SONS. SOI B'way, N. Y. City 



AGENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 

For fltora fronts nml offioa windows. Anyone ean put tbeni 
oa. Fres samples. Liberal offer to eeoeral aceata. 
MBTALHO LETTER OO 440 N CUrk Fit . Chicaao 


• How to Solve Mechanical Problems • 

Only book of lf« kind fotem frletlon and elTlelenry, loteis. 
nheeh and pulle\K. Inrlliied planet. Rears aeiews wedges 
and lioranpowor Bv Prof Barrett. Illustrated Send oii1% 
me to HALDEMAN-JULIUS CO., Box 1120. Giiiauu 
Kanmak. 


WHY HOT fall anthering Putlerflia* 

insartaT I buy hundriaia of kinds for eolleotinna 

Home worth fl to $7 earh Kimple outdoor work with 

mr Instrunliotia piotiiren prira Hat Pri»a» Plniunira 

Hand I Oo for IHustrsted I’ruaiMtiiua ternia. tiefnra 

•andinu bultarfliea. 


o«ark'W.r.'4Sr%.!"o'«K‘Liu. 




KUECTRIG VUNi 

Make toy motors, alarms, slintkert | 

trick lights, etc Book telling how 

to do 200 stunts with 110 volts — 

$1 ^ 

64 K St.. Campbell. Calif. 



Fine Woods in Small Quantities t 

Mend 20c for /wfrreaf/np Catotop and Bamph’sf 
This fasrinaling booklet lists ami Rises lllublrMted 
inttruetlona for using over loo line woods In Veneers, 
Plywoods, Inlays. Turning Hquares. etc Sent post- 
paid for 20o tn coin or btarops— deducllbla against 
purchases I 

AlhatlCaMlialiia4Saii.lac .7ttE.i38lliSt..WewYatli.N Y 


found by Dr. Sayers and associates lo be 
radioactive to a degree sufBcient to acrount 
for the radium accumulation in the bodies 
of the employees. 

The federal health experts rerommend 
that dust in the workrooms should be 
prevented by extreme cleanliness in the 
faetory, in other words by “good house- 
keeping.” In addition, personal rleanlinebS 
of employees and adequate ventilation, both 
local and general, were urged . — Science 
Service, 

Phosphorus Deadly to Waterfowl 

P LANS are unfler way for removing a 
menace to waterfowl in the large quanti- 
ties of phosphorus that have been lying on 
the bottom of waters contiguous to the 
Aberdeen Proving Grfuind at the head of 
Chesapeake Bay in Maryland The poison 
menace has resiilted in the death of thou- 
sands of ducks in the last 10 years, aerord- 
ing to Paul G. Redinglon, Chief of the 
Bureau of Biological Survey. The eaiuas- 
ha(k, which is perhaps the most highly 
pri/eil of all waterfowl ami a npreies that 
has been reduced seriously in recent y<*ars, 
has siiflered from the poison more than 
other varieties of game birds Boinhiiig 
tests conducted by the War Deparlment 
10 years ago scattered the deadly chemieal 
under water over 10 or 12 acres of the 
feeding ground of the birds. 

The removal of the phosphorus will he 
accomplished as a result of dredging op- 
eiahons made necessary in the extension 
of the air field at the Proving Ground. An- 
noiinei'ment of the approval of the project 
will he a source of gratification to sports- 
men and conservationists, as the menace of 
phosphorus poisoning will now he reino\ed 
from the waterfowl using this favoiite feed- 
ing and resting ground. These birds are 
protected hv international treaty, as most 
of them breed in Canada and winter in 
the United Slaters. 


Somc^thing New in Air 
Coiidilioning 

A new air-eonditiomng system, op»ral- 
ing 12 months of the year. In cohl 
weather burns cither gas or “coal sticks” 
WTapped in paper. Each stick weighs alioui 
20 pounds and is 20 inches high and six 
iru’hes in diameter — not too heavy for a 
woman or boy to handle. 



Inierting the **coal atickt” in the 
new air-conditioning unit described 



YELLOW 

STRAND 


Wire Rope 



The toughest, most enduring wire is specially 
drawn for Yellow Strand — the super-rope, and 
tested to insure uniformity. 

"Flex-Set” Ptef aimed Yellow Strand Rope has 
special advantages It is easier to handle, to 
install, to break in. There is less internal 
wear, resulting in utmost economy. 


Broderick & Bascom Rope Co. 


ST. LOUIS 

New York Seattle Portland Houston 
Factories: St. Louis and Seattle 

Makers of nothing hut wtre rope for 38 years 
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raivEirroiis^ 

Time rounts in applying for petenU. Doo't rlek 
delay In protertlng your ideal Write for FRKK 
book. "Row In Obtain a Patent" and "Record 
of Invention" form No charge for information on 
how to prnceetl t^romunlratloni itrlelly confi- 
dential Prompt, careful, elflclent lervtce My suc- 
cem built upon strength of latUfactory lervlee to 
inventor! located In every State in the Union. 
Ciarenee A. O'Brien. Retlitorad Patent Attorney. 
549-M Adania Bulldlnf, \Vaahln|ton. 0. C. 


ELP FOR INVENTORS! 


Millions have been made from ideas properly de- 
veloped and protected Send us • rough sketch or 
model of your Invention and we will submit com- 
plete report becked by thirty years* experience 
( onfldentlai service . bank references furnished. 
Modern equipment We also manufacture fnren- 
lloni in any quantities at low cost Free booklet 
"Making Intentions Pay ’ sent on request 


CRESCENTTOOLCOMPANY.Dfpt.H.CInelnnatl.O. 


Developing the inveniion for its 
commercial value is another problem 


We are concerned with dercloping the commercial value 
of useful Inrentlnns that have good patent protection 
If you hare siirh an Invention, submit it to us and 
we will give It tarcful consideration 

All communicatlnnH treated with strict confidence 
We have been developing inventions since 1010 


THE MERRILL COMPANY 
84S Sansome 8t Ban Pranelsao. Calif. 


I SELL PATENTS 

If you wish to add New Products toyour line, 
or have a good Patent to sell, write me — 

CHARLES A. SCOTT 

Kstablbhed IPOO 

771 SA Garson Ave. Rodiaatart N. Y. 


INVENTOR S UNIVERSAL EDUCATOR 

Contains 900 mechanical movements. 50 Perpetual Mo 
tlons. InKtructlon on procuring and selling patents and 
sflettlng an attorney, etc Huggests new Ideas Ihrlce $1 00 
postpaid in H A Address Albert C. Oietarfeb, 
e02H Ouray Building. Washington. 0. C. 


Experimental and Model Work 

Fine Instruments and Fine Machinery 
Inventions Developed 
Speclul Tools, Dies. Gear Cutting, Etc. 

HENRY ZUHR, Ine.. 187 Lafayatte 8t.. N. Y. C. 


How to make your inventions pay — 
How to secure the utmost in legal 


protection- 

The man who conceives 
an invention has Ijefore 
him a vision of rewards, 
but much must done 
before that vision be- 
comes a reality. There 
are patent rights to lie 
secured, pitfalls to be 
avoided, business op- 
portunities to he sought 
and handled in certain 
ways. To guide him on 
his way is the aim of 
this lx)ok. 



Just published^Znd edition 


InventlonSs Patents 
and Trade-Marks 


By Milton Wright 

Attorney and Counsellor at T^aw, formerly 
Associate Editor, Setenttfic American 

250 pagBf, 5 V 2 X 8, $2j65 poBtpeid 
Send orders to 

SCIENTIFIC AMERICAN 
24 Wcft 40th St., N«w York, N. Y. 


The equipment provided complete air 
conditioning throughout the year. It will 
heat, humidify, and clean the air in the 
winter time. It will de*humidify, clean the 
air, and cool it in the summer time. It is 
entirely automatic in burning either coal 
or gas. 

The design of “Conditionedaire,” as the 
equipment is called, is generally rectangu- 
lar as to base, but rounded on both ends. 
On one end is a circular heal exchanger 
that rises above the base. The other end 
provides a circular magazine rising above 
the base. This magazine is similar to a 
revolver with a cylinder containing six 
chambers. This is enclosed in an air-tight 
cylinder of Armco sheet iron. A door is 
provided so that the magazine can be 
loaded with six sticks of coal. One addi- 
tional stick is in the fire pot, making a 
total of seven sticks. These sticks are fed 
automatically as required into the fire pot, 
which is about 8 inches in diameter. The 
coal is burned under forced draught pro- 
vided by a small combustion blower on the 
top of the base. The motor which operates 
the blower is provided with a reduction 
gear that agitates the grate at sufficient 
intervals to keep it clear of all ashes and 
clinkers. 

The same motor also turns the magazine 
around whenever a new stick of coal is 
necessary. The mechanism to accomplish 
this is quite simple. As a coal stick is 
consumed, it drops farther and farther 
into the furnace. At last it engages a con- 
tact which automatically makes an elec- 
trical connection that connects the running 
gears with the magazine and turns it 
around. When the new stick is brought over 
the hole where it is fed into the furnace, 
it disengages the contact. 

In the winter time the equipment first 
cleanses the air. A blower which circulates 
warm air through the house is of suf- 
ficient volume to change the air twice an 
hour in an eight room house, and the 
air is cleaned with each operation. Then it 
is healed up to 200 degrees. Also, it is 
humidified to the proper comfort zone. 

In the humidifier a small jet of heated 
water IS provided in the outgoing hot air 
flow and this water is broken up and va- 
porized. Thus the atmosphere is quickly 
humidified to the proper comfort zone. 

In the summer time the same equip- 
ment is used to cool and de-humidify the 
air. As the fan exhausts the warm and 
humid air from the house, it is blown 



Rtar view of tho Bir-coadltloning 
equipmsnt; motor ia at left cBnt«r 


Authors, 

Writers, Speakers 

Technical and Scientific Subjects 

Your manuscripts^ college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv- 
en; possible markets quoted — 
^1.00 per thousand words. 

Every manuscript ^serviced” 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N, Y. C. 


NAMES and ADDRESSES 
of 

MANUFACTURERS 
• If you want to survey a 
certain field of industry, or 
desire to get in touch with 
all of the recognized manu- 
facturers of some particular 
product, we can supply com- 
prehensive lists for a nom- 
inal fee. Write for informa- 
tion on this service, stating 
just what listings you re- 
quire. 

A minimum charge of one 
dollar is made ; the total cost 
of a list is dependent upon 
length. Address: 

MantifacturarB Listing Service 
SCIENTIFIC AMERICAN 
24 W. 40th St., N. Y. C. 
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AU lUGTMC 


ALL-WAVI AIR SCOUT 

ONLY SET OF ITS KINO IN THE WORLD 



lh«r a c. or (t c It brings In all standard broadcast 
stations and also polioo rails, foreign stations, code 
and trans- Atlantic plione conversations Uses five 
plug' In roils to rover band from 10 to sno meters 
(*ompact and liglit'—niakes an ideal portuide Will 
operate several headsets simultaneously and will work 
on a short iniloor aerial. 

Completa set, with two tubes, earphone, two coils 
ro\erlng band from 70 to 550 meters, ready 

to plug in and use Postpaid 18 50 

Haroe as above, less earphone .. Postpaid $8.00 
Three extra plug-in roils to cover band from 10 to 70 
ineters-~50r each 


Battery>Oparatsd AILWavs Air Scout complete 
with tube, earptione, two rolls ready to use (less in- 
exiiensive batteries) . . 95 postpaiil 

Hl*E(‘IAL OFFER* Valuable data on All-Ware He- 
rrivere aent upon receipt of toe la cover handling 
coate Free circulars also available 


AUlID mOINIIAINO INSTITUTI 


Air Conditioning 

By J. A. Moyer and R. U. Firrz 

Here for the first time in one vol* 
lime is a complete treatise. The 
first half of the book covers theo- 
retical fundamentals and discusses 
such phases of air conditioning as 
air nitration, refrigeration, hu- 
midity control, and so on. The 
second half gives a thorough study 
of design requirements, including 
such features as examples of typi- 
cal air conditioning designs with 
the necessary calculations for thea- 
ters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent advancen 
in household, office building, rail- 
road train, and theater applica- 
tions. — $4.20 postpaid. 


BUILD WITH RAMMED 
EARTH 

One of the oldest 
methods of construction 
known to man 

The world over are houses 
which have stood for cen- 
turies. Almost any section of 
the country will furnish a mix- 
ture of suitable earth. 

Mixtures, tools, forms, etc. 
are fully described in 

Pise Building 

By Karl J. Ellington 
$1.65 postpaid 

SCIENTIFIC AMERICAN 

24 West 40th St^ New York 


through and around metal cones which 
are kept continuously cool by sprays of 
cool water. The relative humidity is ma- 
terially reduced which, added to the stir- 
ring of air, produces the pleasant comfort 
zone. 


Vitamin D Milk and the Teeth 

N O more important contribution to pub- 
lic health has been made in recent 
years than the development of vitamin D 
milk, writes Dr, James A. Tobey in a re- 
cent issue of Dental Survey* Vitamin D milk 
is particularly valuable as a dietary measure 
to promote strong well-formed teeth, since 
it supplies both the calcium and phosphorus 
needed by the skeletal structure, and the 
vitamin D which acts to cause these min- 
erals to deposit in the bones and teeth. 

The accepted methods for enriching milk 
in the antirachitic vitamin D are by means 
of irradiation of the fluid milk with carbon 
arc lamps, or the feeding of the cattle with 
irradiated yeast. A pint and a half of milk 
BO treated is equivalent in physiological ac- 
tion to three teaspoons of a standard cod- 
liver oil, and will prevent and cure rickets 
in young infants. 

Irradiated and pasteurized vitamin D 
milk and certified vitamin D milk, the lat- 
ter from yeast-fed cows, are now available 
in several hundred cities in the United 
States, including New York, Boston, Phila- 
delphia, Detroit, Milwaukee, and Bridge- 
port, and these milks are rapidly being in- 
troduced in many other communities. 


CURRENT BULLETIN 
BRIEFS 


“TiiFjtMiT Welding — Industry’s Master 
Maintenance Tool.” This new book- 
let describes the Thermit welding and 
alumino-thermic process which has been 
successfully employed for more than 30 
years in the welding of heavy sections of 
ferrous metals. The actual welding of rail- 
road track and the repair of large machine 
parts, huge machine castings, crankshafts, 
and similar articles are also covered thor- 
oughly. Particular attention is given to the 
economy and permanency of the repairs, 
and actual cost data are given in a number 
of instances. Metal and Thermit Corpora’ 
tion, J20 Broadway* N, Y. — Gratis, 


Hays Combustion Recorders. (Catalogue 
R A-34). This pamphlet deals with com- 
bustion meters for carbon dioxide only and 
for carbon dioxide combined with records 
of overfire draft and flue gas temperature. 
The subject is clearly explained in the 
pamphlet which is of interest to all those 
who operate boilers. The Hays Corporation* 
Michigan City* Ind, — Gratis, 


Science in Buying. A Series of Eleven 
Radio Talks, These broadcasts were 
mostly by Fellows of the Mellon Insti- 
tute, and were given by the Kaufman Re- 
search Foundation. The broadcasts treat- 
ed important phases of merchandising. The 
Mellon Institute, Pittsburgh, Pa, — Gratis, 


Crystalune Structure in Relation to 
Failure of Metals Especially by 
Fatigue, by Dr. H. J. Gough, F.R.5., Super- 



GUARANTEED 

QUALITY 


k peach fop Footory- 
Frash elgapt rop- 
rosantlnp 60 of 
th# 100 brands wa 
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\M manufaetura, up to 
th« 30e HAVANA 
Filled Cigars. Mild, mal- 
low~dalicleusly fragrant 

cigars put aside by our In 
^ ^ .. ... 


, LORD 

Ledwif 




specters for slight 
verletions, etc. We guar- 
antee, on e money-beck 
basis that you will smoke 
and enjoy every one of 
these flno cigars— Just as 
though you had paid the 
full retell price. None 
shorter than 5 inches, 
and most of them longer. 

Money -Back 
Guarantee 

if you 4o not receive IN 
YOUR OWN OPINION 
at least $5,00 worth of su- 
prema tmoktng pleasure 
from these 50 cigars, fust 
write us and we will refund 
every penny of your man- 
eyt-’-and the smokes will 
have been on us. 


FRE 



f StquafntA" 

I ortfers for so o< these 
f high sraSe, tuuid made sigsrs. 

DELIVERED FREE 
TO ANY PART of the U.S.I 

(We Pay poftste ) Sand oheek or 

money order for $1.50, or pay the 

sootmon when thooo oigsrs rosoh you 

Wo have boon making fins CIGARS 

for over 50 yoort. Roferoncoo: Oun- 

Brsdotroot. any Bank 
In U. 8. or NationnI 

City Bank. Callo Proa, 
idento Zoyaa. Havana, 

Cuba. Our Money. Back 

Guarantoa protaeta you. 



»» EDWIN CIGAR CO # 
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Scientific Self-Defence 

By W. E. Fairbairn 

Trained for many years In the practice of Jlu- 
Jltsu, the authcr has evolved a means of de- 
fence for the nonactivo civilian wb<v wlnhes 
to be able to protect himself from assault by 
thugn or other mallclovts persona. All the 
holds are fully described and Illustrated so 
that one can readily practice them without 
further Instruction DouRlas Fairbanks, who 
has somewhat of a reputation for efficiency 
In Jiu-jitsu, writes the preface in which he 
heartily commends the book aa well as the 
wrestling art of the author.— $3.65 postpaid. 

SCIENTinC AMERICAN 
24 Weat 40th St. New Yoik 
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An Inexpensive Precision 

MICROSCOPE 

made by 
Bausch&Lomb 

Takes same optics as 
more expensive micro- 
scopes. Not a toy — but 
a real Bauscli & Lomb 
Precision Instrument. 
Fc|uipped with 5X eye- 
piece and divisible ob- 
jective giving ^7.5 and 
75X magnification. 
Other optics available 
as extra equipment 

Microscope AA I 

$ 31.00 


BAUSCH £ LOMB 


644 St. Paul Sifeet Rochester, N. Y. 


CYCLOPEDIA of 
FORMULAS 

By Albert A. Hopkins 

DRESSED in an attractive 
new bintling., stronger and 
ititire flexible than the old, 
this standard reference in an 
iiidiMpensuble unit for libra- 
rieH, laboratories, researcli 
shelves and the home. Li- 
brarians tell ufl it is one of 
the most frequently conHulted 
books and its well-worn con- 
dition, wherever found, at- 
tests its usefulness. Over 15,- 
000 formulas cover every con- 
eeivable application. — $5.50 
postpaid, domestic. 

SCIENTIFIC AMERICAN 
24 West 40th Street New York 


MAKE ARTIFICIAL MARBLE 

Colorful gloHsv tllcH. no polishing, rather uncanny 
Tabletops. honkeiuLs. Mlivtstones. aah trnya. imita- 
tion granlie, sanitary fiotirs Hanl. liisxpenslvu, fire- 
proof , tiianielawnod Uubbcrniulda for making iiovel- 
tles niKl atatiiarv Secret cement proeeaaea Amaz- 
ing aamples free (So Cullfornla, businesa reserved ) 
JOHN K. PAYN 

945 Granda VUta Avenue Los Angeln. Calif 


inlendent of the Engineering Department, 
National Physical Laboratory, England, 
who has carried on extensive experimental 
studies of metallic single crystals. The fail- 
ure of metals in relation to the < rystalline 
structure forms a subject of mutual in- 
terest to the I liemist, engineer, metallurgist, 
and physicist. A considerable portion of the 
lecture, wlui h in iIm published form aggre- 
gates 110 pages, is devoted to a thoioiigh 
discussion of failure under repeate<l tycles 
<»f stress or “fahgiie” in relation to ihe 
irysinliine strucinie. American Stmety for 
Testing Matetials^ Bhiludelphia^ Pa., IH^» 
Spruce .Street. Price $1 00 


Tiik Norton Puipsionf withstands ilie 
liigher grinding pressures of inoilem 
paper pulp prodm tion. -The stone is not 
solid, lull IS an assemlily of indi\i<lnally 
made segments bolted to a center The 
abrasive is bonded by special clays vitrified 
at a high tt inperature in large kilns. The 
method of assembling and bonding the 
segmtuits results in a stronger stone than 
if It were made as a solid mass. The 
pamphlet describing these stones is fur- 
nished liy The IS art on Co , U\ircester, Mass 
it rat IS 


“Ni-vv Moon” is the name of a inaga/ine 
published in raise<l type for the blind 
It caines a digest of world news, imliuiing 
political events, as well us liits of humor, 
household hints, and on occasional short 
‘-tory. This publication is issued at special 
tales, much below the actual puhlisliing 
cost. Braille’s alphabet was perfected in 
1834, ami that of Di. Moon in 1817 Until 
the Biadle Institute of America equippe<! 
Its printing plant for Moon piinling in 
1933, books in the Moon lype could not 
he printed in tins count ly, and, us a matter 
of fact, Braille Institute still leinaiiis the 
<»rily concern in the nation equippi*d for 
such printing For jniccs address Htaille 
Institute of AnierKUy ISortk CermuiU Are., 
Los Angeles, ( a! 


Electric Motor Li'BHication. (Luhrua- 
turn. Vol. XX, No. 3, March, 1931) 
Protection of bcuiings and windings <d the 
electric motor when it is called upon to 
function III the prc*senee of exc*cssive water, 
dust, abrasive* materials, or acid fumes, has 
leceived the most cuieful allenlion from 
motor maiiufuctiiriiig during the past few 
>ears. The piesenl pamphlet gives a wealth 
of practical information on suc.h protection. 
The Texas Co , / i5 East 42nd St , IStw York 
City. — Gratis. 


CiiAFTiNC Trees and Shrubs (Circular No. 

138), by Dr. II. B. Tiikey, describes each 
step in cleft grafting, whip grafting, bridge 
grafting, hark and side grafting, and hand 
grafting, or “budding,” as it is generally 
called. Dr. Tukey explains the special pur- 
pose of each type of graft and tells in de- 
tail how it is made. New York State Agri- 
cultural Experiment StcUion, Geneva, N. Y. 

- Gratis. 



Biiit »< li I.V Louih 

V II t iiKi ope .11 



KMy Ut ravUiiic nu< 4 uato- better then new ttevee renl inoner. 
Bend for thie proCaMlonAl outfit ttidnv Uood iiroau mnde re 
«trin<inc ulber pUjrera rMquote. If? If mrlng. Colora Furnie, 
Oreen R«i| or White — nbo BoeHet nnil Murk whh 

trMtln* aUk trim. nwle. flltwtmted mv dlrceUoiun Money bnok 
RiuirnnlML 

IMAIUL I Send rheok or Money Order SI S5 which 
MOtwY I IndiideN CuetnM end InMirnnee. (lent 
lc O D . If dmii^. lAe entrn. 

pno TCNNIttmiliMICO., 0«|rt.T-4. NMtiwn.N.V. 


Adobe or Sun-Dried Brick for Farm 
Buildings. (Faimers* Bulletin 1720-F.) 
Adobe hrick for walls of homes and other 
buildings is practical in the arid southwest 
and frequently in humid sections where 
the climate is favorable for curing the 
bricks. Bricks can be made by unskilled 
labor, which makes for low building cost. 


GOOD EYES FOR LIFE 

By O. G. Henderson and H. G. 

Rowell 

The scope of this book is what the 
average intelligent person would 
like to know about his own eyes 
and their care. It explains the eye 
inachinei y, and the more common 
eye troubles. It cites the various 
theories of eye changes and shows 
us how to avfud some of them by 
intelligent use of the eyes. Read- 
ing parts of this book would be a 
good preset iption for that boy or 
girl of yours who insists on read- 
ing when lying down, slumped 
down, and so on ; and incidentally 
some grown-ujis might profit simi- 
laily. It is elementary and could 
be understood by anyone. — $2.15 
postpaid. 

NEW FEET FOR OLD 

By John Martin Hiss, B. Sc., M. D. 

A piacliciil book for the millions 
who suffer from their feet, by a 
specialist in whose files are the 
carefully analyzed records of 
20,000 cases embracing every con- 
ceivable lype of foot trouble. 
Thiee f»ut of five of us wince from 
some form of foot trouble — prac- 
tically all this pain is needless. In 
an effoit to relieve some of this 
unnecessary, nonsensical suffer- 
ing, the author in stiaightforward, 
plain language explains the me- 
ehunies of the foot, just what 
causes tiouble, and how it can 
readily be overcome. The last 
chapter, “Aids to Home Treat- 
ment,” Is alone worth the price of 
the hook. -$2.15 postpaid. 

YOUR HEARING 

By W. C. Phillips and H. G. Rowell 

How to piescrve and aid hearing 
hy ^acl^? fiom the experience of 
two outstanding authorities. The 
mechanism of hearing, the va- 
lielies and causes of hearing 
trouble, with a careful statement 
on the possibilities of remedial 
medical treatments, are all care- 
fully explained, as well as lip 
leading, mechanical aids, and sys- 
tematic hygiene for the conserva- 
tion of hearing. This is a construc- 
tive at tempt to supply the lack of 
knowledge which results in mak- 
ing a disaster out of a mishap. — 
$2.15 postpaid. 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 
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A Detter 
Position 

Yon can get it 

Hundreds of teachers and stu- 
dents will earn two hundred dollars 
or more this summer. SO CAN YOU. 
Hundreds of others will secure a bet- 
ter position and a larger salary for 
next year. YOU CAN BE ONE OF 
THEM. Complete information and 
helpful suggestions will be mailed on 
receipt of a three-cent stamp. 

Good positions arc available now in 
every slate. They will soon be filled. 

Teachers address Dept. T 
Students address Dept. S 

Teachers Agency, Ine. 

1850 Downing St., Denver, Colo. 

Covers the ENTIRE United States 


NEW AUTOMATIC ADDER. $4.75 

Makes adding easy It'a aoeurato, 
niiUk. durable and easily operated 

Cnpn<ltv a ttiitiinnM Muvr. Iiiiim lirtiii 
WMk nnd error* iiUmiwHl 

riinv ctmrnntccd 
Agrnta wunt««l 

. iASWTT a CO.. n«pt 46. UM floUvwood Ave lU. 



I iiIkhiwhI oh ti.r* 
«4 7S deUv<n«l 


A Research in Marriage 

By G. V. Hamilton, M.D. 

The prfsfiit volume of ‘i'jfl trxf piiRps suminnrl/rs 
the data from ilu* iiitlmuli* and oxtiti^hc stlf 
r(‘\( tatioiH of 1!0U matrliMl poihoih uIki ui« ‘■rrioiiv 
minded and uell id>o\e the aterago as to itilHlIi- 
K»*inr and lultural uttilnmvnt It pre^ont^ In tin* 
uur«U of the author wliu U a psMhiidrlHt of ttund 
liiK some of the more importuiit IhliigM Ihul hup 
pi iK'd to the 20U spoiHes of my study durliiK tlu Ir 
I hildliiMM), and thflr pri*aent helief't attitude-, pro 
dicamtMii'i ami thararliTlntic modes of performume 
with riRurd to h*x and marrluKe ' TliU'i wi ret \ 
fair average Nliie of humanity with the bars down 
-ordinary Inhibit ioii<i ofT and the HihUiiks are in 

i iHimoiiv with lliose of llie mwir siImkc of o\ 

Fi JO po^dpuid 
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vrapha in demand (t«Hiim«rctal 
rhutopraphy aiao paya biir nnmay. 
learn quickly I ' ' 


No axporienca neceaaary Write today 
for new fraa book. Opportaf»»<»« *» 
.. — ... ... Amarlcan 


Ulir^ -.^ fur new fraa book. Oppoi 


Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

73 Branchas located in 
Greater New York 
Established 1853 


Homes made of adobe brick are durable, 
fire-resistanr, and comfortable. The Bulletin 
gives detailed information as to the manu- 
facture of the brick and laying it in dif* 
feretil types uf structures. Superintendent 
of Documentby Washington^ IJ. C. -') cents 
{com). 


MODERNIZING THE U. S. S. 
“MISSISSIPPI” 

(Continued from page 300) 


m<»derni/ed the Mississippi lie tlid not for- 
get to improve the iiiutiy aLcessories tiiat 
increase llie health and comfort of the of- 
fieeis and men. The galleys (kitchens), the 
hukeshops, the potdto-peelfTs, and the di**!!- 
washing machines were all reconditioned 
or renewed. 

The crew’s bather shop was renovated, a 
new shoe-repairing machine of the latest 
type installed, and the capai ity of the stedin 
laundry was inereased. T'he men’s wash- 
looriis and lavatoiies were rearranged and. 
most important of all, the capatity of the 
evaporating plant was enlarged so that the 
daily allowance of fitsh water per man 
could be increased. 

The men have a ShipVService Store the 
profits of which go to support their athletic 
teams, to pay for their ship’s movies, ami 
for enteitainmenls such as Christmas par- 
ties. Ulilumg some of their HuipUis profits, 
(luring modernization they purchased a 
( onipletc and modern soda fountain and 
with it, the latest model ite-cream machine 
that recently, in Cuban waters, was run to 
capacity in a vain attempt to satisfy that 
insatiable American craving for ice-creaiu 
sodas. At the same time a new talkie ma- 
chine with all the latest improvements was 
installed. And finally, in almost every liv- 
ing-cdinpartiiicnt uf the men was placed a 
late-inudcl radio' 

T O sum up* The modernization of the 
Mississippi thus embraces a suhstaniial 
addition to her offensive power by incicas- 
iiig the range of her twelve 14-inch guns; 
it has added to her defensive power by im- 
proving the effieiency of her ant i-aii craft 
guns and by increasing lu-r physical re- 
sist aiici to lionih, torpedo, mine, and guns. 

By installing new engines and boilers 
and by increasing her oil hunkers despite 
her iricieased displacement, her spe(*d has 
been maintained and her radius of action 
greatly increased. By ear»*ful designing, the 
blisters did not radically alter her under- 
water body, so her maneuvering ciiialities 
have been preserved. 

Finally, by increasing the convenience 
and comfort of the crew, the sea- keeping 
(jiialities of the ship have been increased, 
for the effiriency of the ship during a long 
campaign would depend upon the morale 
uf the men; 'by demonstrating a sensible 
concern for the health and comfort of his 
sailors. Uncle Sam shows not only a big 
heart hut a wise head. These complicated 
floating fortresses, with their mass of in- 
tricate machinery, capable of over 20 knots 
speed, depend upon the skill, courage, and 
endurance of the personnel. Without a con- 
tented, robust, self-reliant crew, with each 
mem her carefully trained for his own par- 
ticular duties, these mighty battleships, 
whether modernized or out-moded, are as 
useless for battle as a “painted ship upon 
a painted ocean.” 


15 

POWER 

TELESCOPE 


Fosr 

PAID 


Cost 
U. S. Gov'l 
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THE 
CHANCE 

Lifetime 

to get a high grade 
spotting and 
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LarRir h'lisi'i. ^troiiKer greater 
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foi iiiui li iiiiiie A wonderful ull mound 
t.lH - Only 21" loiiR Not niMiiy Ufl 
nnd ilii'V ore pulnie futt Onlei now at 
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“War Officers” Glass 


Genuine Carl Zeiss aiul Voigtiander 



Gel man field glasses 
8-\4U, oLular ddju«it- 
ment, line ( Ii ar visi- 
bility I’scd m the 
W’oild Wai 1’ \cel- 
lent condition, with 

(Vh.lc $n.95 

they last 
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D-Hudson Sporting Goods Co , 52 Warren St , N. Y. 
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The Midget 

"five-iw-Owe” Slide Rule 
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Before Buying Microscope 
Read These Helpful Facts 

How to nelect a microscope wisely, told 
In “RpvealliiK NaturtCn Wonders, ” 20- 
pagti book, sent FREE by Wolletisak, 
world-famous lens sf^ccialists Endless 
hours of exploring strange w’orlds, If 
>ou choose mleioscopu well Illustrates 
and describes these models . 

#425— MainIflM 100 to 425 diam. |I8 50 
#235— MaeniflM 110 to 235 dIam. 15.50 
#150— Masnittos 70 to 150 diam. 12.50 
# 100 — MoBnlAet 100 dlamotort 5.00 
Slida Sot— Makos ilidet at homo 3.50 
Your (U'alor (*un show you abova micro- 
snipes or shipixd by us prepaid Ur 
(* O I) , if you prefer Our monry- book 
gaaniHtrr prulectn yuu Write for free 
book tudsy -now Buy American 

WOLLENSAK OPTICAL CO. 

913 Hudaon Ave., Rochcotur, N. Y. 





Books SELECTED BY THE EDITORS 


THE ROBBER BARONS 
By Mattheiv Josephson 

J P. Morgan, John D. Rockefeller, 
• Comnnitlore Vanderbilt, Carnegif*, 
Jim Fisk, Jay Gould, Jim Hill, Harri- 
man and others — these are the “greedy 
robber barons’* who managed, in the 
last third of the last century to grab 
most of the natural resources of this 
great country, sometimes by one means 
Init often by another. This book is a 
457-page account of the rise and deal- 
ings of these malefactors of great 
wealth. It is one of the Book-of-the- 
Month Club selections and deservedly 
so. The author knows how to tell a 
story and, by the way, he has not fal- 
len into that too common habit of the 
slimy muck raker -over-sensationaliz- 
ing, crusading, tom-tom beating, rant- 
ing; the book is quite calm, in fact. 
But he had no need to, for the mere 
facts behind his narrative were capable 
of doing their own smelling.— $3.00 
postpaid. — A, 6\ /. 

HEARING IN MAN AND ANIMALS 
By R. T. Beatty, M.A.B.E., D.Sc. 

T hose who have a loss of hearing 
and scientific curiosity concerning 
the sense of hearing in general will find 
much in this book which will fill out and 
enlarge their background. It does not 
concern cures for deafness but is a 
study of the extant scientific theories of 
hearing. It is written in plain language 
and will be understood if the reader has 
studied high school physics— much of 
it if he has not. It has 223 pages and 
99 figures. — $4.00 postpaid. — A. G. L 

ITINERANTS OF THE TIMBER 
LANDS 

By Gray McCAintock 

T HIS is a narrative of the lives of 
four wolves in Saskatchewan and it 
contains plenty of action all through - 
love making, fighting, killing, outwit- 
ting. It also contains a vast revelation of 
the astounding mentality of the wolf. 
While reading it one lives in the world 
of the wolf — mainly a world of insis- 
tent scents which continually tell the 
news from everywhere, a very different 
world from our own. As this tenderfoot 
reviewer’s sole knowledge of wolfology 
is based on once looking at two forlorn 
wolves over a city zoo fence, he would 
value opinions of this book given by 
readers who happen to live more than 
“45 minutes from Broadway” and are 


entitled to an opinion. Do wolves really 
reason to the extent and depth which 
this story depicts? The publishers state 
that the author, a practical naturalist, 
writes whereof he knows.— $2.15 post- 
paid. — A. G, /. 

FOOD, NUTRITION AND HEALTH 

By E. V. McCollum and /. Ernestine 
Becker, Professor, and Associate, Bio- 
chemistry, Johns Hopkins University 

T his small book of 144 pages is 
packed with the most sidid, depend- 
able, scientific facts about food and 
diet and is free from food faddist ten- 
dimcies. — $1.50 postpaid. — A» G, /. 


INTRODUCTION TO MODERN 
PHYSICS 

By F, K. Richtmyer, Prof, Phys,, Cor- 
nell 

T his is the second edition, revised 
and brought up to date, of a text- 
book treatise which has earned an estab- 
lished place in the world of science 
because of its merit. It covers the newer 
physics alone — that of the present cen- 
tury — and is intended for readers who 
have completed a study of elementary 
college physics and can understand cal- 
culus, since it is mainly mathematical. 
It has 728 text pages, 221 illustrations, 
and is solidly bound. This is the best 
known book of its kind. — $5.20 post- 
paid. — A, G, /. 


THE SCIENTIFIC BASIS OF EVO- 
LUTION 

By Thomas Hunt Morgan, Ph.D,, DSc,, 
LL.D,, Prof, Biology, Calif, Inst, Tech, 

T he discovery and study of the gene 
(transmitter of heredity) has re- 
moved evolution from a mere observa- 
tional basis to a definite science, mainly 
within the last decade. This is the new 
scientific basis of evolution and the man 
who, more than any other, has brought 
about that same change is the author 
of this book. In it he explains heredity 
for readers who already know a little 
biology. — $3.70 postpaid. — A, G, I, 

THE OLD STONE AGE 

By M, C. BurkUt, M,A,, F,S,A„ F,G.S. 

T his is a general survey of paleo- 
lithic times, by a widely recognized 
anthropologist who is a member of the 


faculty at Cambridge University. It will 
become one of the several standard 
treatises on ancient man which are now 
available, ft covers ancient man’s tools, 
telling how they were made, also much 
about the geology connected with an- 
cient man and much about the cave art 
found in Europe. The added space 
which most treatises devote to the 
skeletal remains of ancient man is given 
over by Buikitt to the subject of flint 
implements, since he is a leading au- 
thority on that aspect of paleoanthro- 
pology, and the emphasis of the book 
is in that direction. It has 246 pages and 
30 illustrations. — $2.65 postpaid. — 
A, G, /. 

COLLEGE PHYSICAL SCIENCE 

By Paul McCorkle, PhJ), and J. Arthur 
Lewis, M,A. 

T his book contains the subject mat- 
ter of the “orientation” course in the 
physical sciences which many colleges 
nowadays give to first-year students. It 
is altogether suitable for the general 
reader, who would gain from it a gen- 
eral elementary background in astron- 
omy (50 pages), geology (53 pages), 
meteorology (38 pages), chemistry (60 
pages) and physics (100 pages) — in 
short, an all-around survey of the phys- 
ical sciences. There are 153 illustra- 
tions. — $2.15 postpaid. — A, G. /. 

THE UNITED STATES AND THE 
CARIBBEAN AREA 

By Dana G. Munro 

T hose who are confused regarding 
historical, political, and diplomatic 
events in connection wih Cuba, Panama, 
Dominica, Haiti, and Central America 
(especially Nicaragua) will find in this 
316-page book, written by the professor 
of Latin American History and Affairs 
at Princeton University, just the infor- 
mation they want. It brings together 
from scattered sources the background 
facts which the well-informed reader 
will wish to know. Each country is taken 
up separately and systematically. — 
$2.15 postpaid. — A, G, I, 
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Sees Danger in Patents on 
Scientific Discoveries 

D anger in the growing custom of 
universities patenting for profit sci- 
entific discoveries made in their laboratories 
was recently pointed out by Dr. William H. 
Howell, Johns Hopkins physiologist and 
chairman of Science Service executive com- 
mittee. 

This method of taxing the public to sup- 
port scientific research will result, through 
its commercial implications, in a decline 
of laboratory ideals and will alienate public 
regard for the universities, he said. 

Examples of patents on scientific discov- 
eries arc those held by the University of 
Wisconsin through its Alumni Research 
Foundation on the Steenhock process of 
adding nekets-preventing vitamin D to cer- 
tain foods, and by St. Louis University on 
llieelin, the female sex hormone discovered 
by Dr. E. A. Doisy and associates of the 
staff of that university. 

Dr. Howell sees the patents on scientific 
discoveries as one factor in a growing ten- 
dency to consider research as a business 
proposition to be controlled through ad- 
ministrative experts. 

“When discoveries of practical value are 
made, they might be patented to protect 
them from being used by unscrupulous 
persons,” he said, “but the patents should 
be dedicated to the public by a declaration 
filed in the patent office.” 

At present, the profits from such patents 
are generally turned over to a fund for 
further research at the university holding 
the patent. 

By the method he proposed Dr. Howell 
said he believed further scientific work 
would not be impeded and university re- 
search would be maintained on a high plane 
free from secrecy and commercial temp- 
tation. 

New Ideas for Railroads 

A lthough earnings of the railroads 
b have been reduced and man power 
considerably curtailed, indications are that 
comparatively little recession has taken 
place as far as new railroad patents are 
concerned. During the past twelve months 
over five thousand patents have been issued 
through the 65 divisions of the Patent Office 
applicable or relating in some way or an- 
other to steam railroad use. . . • 

Comfort, speed, and safety for passengers 
and better and quicker handling of freight 
are the chief aims of hundreds of inventors, 
judging from the great number of various 
types of railroad patents granted each week. 
^Idom does an issue day pass without the 
country being more or less richer by one 
hundred patents of at least some interest 
to railroad men. Give the railroad public 
what it wants and then get a patent on 
it, seems to be the inventor's slogan. 

About fifty patents have been taken out 


during the past two years on improvements 
in railroad ties, about the same number 
on tie plates, and over a hundred on rail 
joints, not to mention those relating to 
ballast. Although devices to improve track 
and road-bed construction to insure safety 
are foremost in the minds of inventors and 
engineers, each one of the 65 divisions in 
the Patent Office is utilized by railroad in- 
ventors. . . .—Charles L. Howard^ Assistant 
General Counsel, ITestern Railroad Asso- 
ciation, in Journal of the Patent Office 
Society. 

Color in Trade Mark 

I N ex parte Emerson and Stevens Manu- 
facturing Company, Inc., First Assistant 
Commissioner Spencer held that the com- 
pany, of Oakland, Maine, is not entitled to 
register, under the Act of 1905, as a trade 
mark for scythes, a mark descrilied as a 
blue-colored coating applied to the blade 
<if the scythe. 

In his decision the First Asmstant Com- 
missioner stated that the portion of the 
face of the scythe lying immediately ad- 
jacent to the cutting edge and the tip of 
the blade are free from paint. After noting 
the holding of the examiner that the paint 
is deemed to possess merely the utilitarian 
function of covering all but the cutting 
edge of the scythe for the purpose of pre- 
venting rust and that such a mark does not 
indicate origin and ownership, the First 
Assistant Commissioner made the follow- 
ing statements; 

“Solid or mass color does not constitute 
a valid trade mark. Furthermore, the r«‘- 
tention of small exposed areas docs not 
avoid the rule of the cases cited. Particu- 
larly is this true when, as here, in the or- 
dinary use of the article, the exposed areas 
will be worn, thereby reducing such areas 
and increasing the mass of solid color. 
Eliminating the paint from the cutting edge 
of the blade is not a fanciful or arbitrary 
matter but serves a utilitarian purpose in 
that it ponnits the prospective purchaser to 
inspect the cutting edge and likewise facili- 
tates cutting and sharpening. Similarly, the 
exposed tip will wear in use. The failure 
to obliterate with color the small area 
adjacent to the tip does not escape the rule 
that solid color cannot be exclusively appro- 
priated as a trade mark unless it is applied 
in a distinctive design such as a star, circle, 
square, or the like. In the latter case the 
design does not serve primarily a utilitarian 
function.” 

Design Patents Now Issued in 
Two Weeks 

I N accordance with a notice by First 
Assistant Gimmissioner Spencer, de- 
sign patents will now issue more promptly 
than ever before in the history of the 
Patent Office. The notice reads as follows: 
The Patent Office is now issuing design 


cases in approximately two weeks after the 
dale of allowance. All cases allowed by the 
Examiner of Designs on Fridays will be 
printed and in the issue two weeks from 
the following Tuesdays. 

In order to carry out this program, it is 
necessary that assignments that are to 
affect the issue of design patents should 
lie presented to the Patent Office promptly 
for record, for unless these assignments are 
in the Assignment Division at the lime 
that the assignment search is made, it will 
not be possible to put them on the file. 
In view of the short time elapsing between 
the allowance and the issuance of these 
design patents, it is not possible to bring 
these files back from the Government Print- 
ing Office for any purpose whatever. 

Beauty Aid Under Ban 

M ERCHANDISING of fare creams, 
cosmetics, or turtle oil claimed to 
penetrate and nourish the skin and remove 
lines or wrinkles, is involved in a Federal 
Trade Commission case against Worth 
English, Inc., New York City, cosmetics 
distributor. 

The Commission has ordered this com- 
pany to cease representing that face creams 
or cosmetics, or the ingredient, turtle oil, 
“will penetrate and nourish the skin, re- 
move or reduce lines or wrinkles, build up 
sagging muscles or underlying flesh, re- 
juvenate the skin, or build and firm the 

bust.** 

Investigation of the contents of the com- 
pany's products indicated that they do not 
do all they are represented to do. 

Porcelain in Paints 

T he Federal Trade Commission has or- 
dered Tuttle’s Tite-on Cement Com- 
pany, Chicago, manufacturer of a cement- 
like material used as a paint or lacquer 
in finishing refrigerators and furniture, to 
discontinue using the words “porcelain” 
or “porcelain enamel” in the ailvertisement 
or sale of its product. In its findings, the 
Commission said this company*-^ product 
contained not more than 1 percent of 
silica and alumina, the main constituents 
of clay, whereas true porcelain contains 
large percentages of clay. 

Austrian Patents 

P ATENTS arc granted for a term of 
18 years from date of advertisement of 
acceptance of the application. 

Patents of addition (“Zusatz-patente”) 
are granted for the unexpired term of the 
original patent. 

Opposition to the grant of a patent may 
be made within two months after the pub- 
lication of the application. The opponent 
may demand costs, and often is granted 
costs, even if the opposition is not con- 
tested. 
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Henry Ford Has SaW 


*^TF there is anything wrong with the world, 

-I* it is lack of knowledge, and education 
will take care of that. The next 50 years will 
see much greater scientific progress than has 
been made in the last thousand years.” 

Scientific American 

SayS! “YOU’RE riglll, Mr. Ford. Afirr 

more than 89 years of watching 
the orderly unfohling of science’s 
drama, both as the pioneer and as the leader 
in the important job of disseminating scien* 
tific knowledge, we believe that, to borrow 
Kipling’s remark concerning aviation: 

“ ‘We are at the opening verse of the 
opening page of the chapter of end- 
less possibilities’ in scientific and in- 
dustrial progress. 

“Scientifm; American looks backward with satisfaction on a job 
well done. It faces the future with confidence and the determination 
to play an even more important part in adding to man’s store of 
knowledge.” 

Scientific American 

Since 1845 a cullural influence in American life; for 
many clecadcH to come, an inspirational force in the 
changing economic life of the nation! 
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ACROSS THE EDITOR’S DESK 


C ONSIDERABLE interesl in the sub- 
ject of dew ponds has been aroused 
by the publication of an article in our 
May 1934 number. Among the corre- 
spondence prompted by this article are 
letters from Professor H. 0. Croft, 
Head of the Department of Mechanical 
Engineering of the State University of 
Iowa, and from Dr. F. A. Brooks, Divi- 
sion of Agricultural Engineering, Uni- 
versity of California. We hope to be 
able to publish these and other letters 
in a future issue but can take space 
here for only short quotations. Professor 
Croft writes: “E. A. Martin in the Geo- 
graphical Journal . . . points out that, 
for the vicinity of the Croydon dew 
ponds, the natural rain-fall is about 35 
inches; the natural evaporation is 18 
inches annually; the natural condensa- 
tion is 0.36 inches annually. This gives 
a net amount of about 17 inches annu- 
ally which collects in the pond. This, 
then, would lead one to suppose that 
dew ponds may be consti ucted wherever 
the rain-fall exceeds evaporation. But 
should they not be called storage reser- 
voirs?” Dr. Brooks writes: “Although 
dew ponds are a physical possibility 
in California, whether they would be 
practical depends upon the relative ex- 
pense of obtaining water in other ways. 
Certainly no experiment should be made 
without a thorough analytical study and 
the determination of radiation, noc- 
turnal air-flow, and atmospheric condi- 
tions at the location chosen.” More of 
this subject later. 

# 

A S has been the case with every newly 
^ developed industry, that of air con- 
ditioning has been surrounded by a 
mushroom-like growth of semi-truths 
which tend to mislead the unwary and 
at the same time to depreciate the value 
of true air-conditioning in its applica- 
tion to industry and the home. “Air 
conditioners” for about 25 dollars have 
appeared on the market, which, upon 
investigation, are usually revealed as 
nothing more than a humidiBer, a fan, 
a heating unit, or a cooling cabinet. 
Even devices which diffuse perfume 
through the air of the room are adver- 
tised as “air conditioners.” So much of 
this thing has been going on that it is 
little wonder that public ideas about air 
conditioning are, to say the least, some- 
what muddled. We have in hand an 
article on the subject of popular fal- 


lacies regarding air conditioning which 
will set many of these matters straight. 
This article will be published in the 
ver\ near future. 

# 

“^ORN, our major industrial crop, 
moves steadily toward industriali- 
zation. Ever since chemists found the 
way to break down the kernel into its 
components, the golden grain has been 


NEXT MONTH 

11 Professor Alexander Klemin 
on research and your motor car. 

H *Ts the Battleship an Obsolete 
Unit?” by a prominent naval 
authority. 

H Rattlesnakes and their bites; 
how Co combat the etfects of 
snake poison. 

COMING 

IT S. F. Aaron, well-known nat- 
uralist, on the fallacy of the 
protective coloration theory in 
nature. 

II “The Ether: Riddle of the 
Ages”: The present status of 
this convenient physical concept. 


playing an increasingly important role 
away from the farm. Today, about two 
million tons undergo factory treatment. 
The products derived from it are used 
in more than thirty industries and 
further penetration is by no means re- 
mote.” Thus is introduced an article 
entitled “Industrial Corn” by Phillip H. 
Smith, scheduled for publication in an 
early issue. Mr. Smith has prepared an 
article which tells the whole story of 
corn and its industrial applications. 

• 

O NE of the moot questions of inter- 
national armaments concerns the 
battleship and its status in the line of 
defense. There can be no argument 
about the fact that since the World War 
there have developed outstanding ad- 
vances in war materiel ; undoubtedly the 
most spectacular of these is the airplane 
and airship. Have aircraft and other 
defensive and offensive mechanisms 
rendered the present-day battleship ob- 
solete? The majority of American au- 
thorities answer this question with an 


emphatic “No”; in some other countries 
the leaning appears to be in the opposite 
direction. A careful analysis of the 
battleship as it stands today, showing 
how it has kept pace with development 
in other lines, has been prepared for us 
by a naval authority and has been 
scheduled for publication next month. 


AT this season of the year when hun- 
dreds of thousands of people turn 
to the out-of-doors for recreation, snakes 
become a popular subject of discussion 
and fear. Because of this fact it is com- 
forting to note the following quotation 
from an article entitled “Rattlers and 
Their Bites” by Will C. Barnes, to be 
published next month: “Forest officers, 
cowboys, and others constantly out in 
the open become accustomed to the 
thought that reptiles are part and par- 
cel of their daily life and accept the 
hazard without much concern. With the 
exception of two or three varieties, 
common snakes are harmless. . . .” Mr. 
Barnes goes on to tell of those snakes 
which really constitute a menace to hu- 
manity because of the poison which they 
inject when striking, and tells of com- 
mon-sense methods of preventing dis- 
aster when bitten by a poisonous snake. 
One important part of his article is the 
emphasis of the following statement: 
“Don’t use whiskey.” 


O NE of the treasure troves of the 
archeologist is located at Ur in 
Chaldea. So much valuable material is 
located here that for the past 11 years 
the Joint Expedition of the British Mu- 
seum and the Museum of the University 
of Pennsylvania has been busy locating, 
preserving, sorting, and cataloging the 
finds, and the end has by no means been 
reached. This work is of vast importance 
to the study of mankind and his progress 
through the ages. A record of the prog- 
ress to date and a general resume of 
the work accomplished during the 11 
years is told in a two-part article by 
C. Leonard Wooley, Director of the 
Joint Expedition, the first of which will 
appear next month. 
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JAMES BRYANT CONANT 


I N recognition of his many contributions 
to chemical science, Dr. James B. 
Conant of Harvard University has been 
awarded the medal of The American In- 
stitute of Chemists, presented annually 
for outstanding service to chemistry in 
America. 

Dr. Conant has done notable work in 
establishing the chemical structure of 
many complicated organic compounds, in- 
cluding the hemoglobin of the blood and 
the green coloring matter of plants, called 
chlorophyll. He has devised new methods 
of laboratory technique for better under- 
standing of the mechanism of organic 
chemical reactions, as well as new modes 
of attack upon molecules for a deeper in- 
sight into the impelling force-s which cause 
reactions to occur. He has established a 
quantitative measure of the effect of the 


arrangement of atoms in molecules upon 
the tendency of those molecules to enter 
into direct chemical combination. 

Dr. Conant has written three textbooks 
and many papers on fundamental subjects 
in organic chemistry. In 1932 he was award- 
ed the Charles F. Chandler Medal by 
Columbia University for his researches in 
oxidation and hemoglobin, and in the same 
year the William H. Nichols Medal of the 
American Chemical Society. He is a mem- 
ber of the National Academy of Sciences, 
rigorously selected body of ablest Ameri- 
can men of science. 

Subsequent to the award of these honors 
and when he was just 40 years of age, he 
was selected as president of Harvard Uni- 
versity — a fact which speaks emphatically 
of his abilities as a man of science and as 
a man. 
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THfc DEBRIS ROSE TJ7THERE 01’ Man River swept around Giles Bend, 

600 FEET INTO THE AIR ^ above Natchez, Mississippi, the United States 

Government Engineers decided to eliminate the 
23V1 j mile kink by constructing a new channel IV 2 
miles long. Most of the work was done with drag 
lines and dredges, but at one place it became neces- 
sary to use explosives to remove a “high spot” in 
the channel where cypress stumps were imbedded 
in tough blue clay. Here a detpur channel had to be 
blasted. This striking illustration shows what hap- 
pened to the stubborn stumps and the clay when 
1500 pounds of ditching dynkmite went to work. 


Hubert E. Pearce (left) and Dr. J. B. Rhine experimenting for clairvoyant perception. In this case, Mr. 
Pearce calls olf the designs on the Zener Cards, which are left piled up until the end of the experiment 


Extra-Sensory Perception 


ReHults of a Remarkable Series of Controlled Experiments 
for Telepathy and Clairvoyance 

By WALTER FRANKLIN PRINCE, Ph,D. 

Research Officer, Boston Society For Psychic Research 


D uke university, Durham, 

North Carolina, has within a few 
years grown from a college to an 
institution with about 50 buildings and 
hundreds of instructors. It is perhaps 
the first university in the world to offer 
to its students a coursp of lectures in 
psychic research. The head of its de- 
partment of psychology is Dr. William 
McDougall, formerly of Harvard and 
earlier of Oxford University. 

Dr. J. B. Rhine is associate professor 
in the same department. I became ac- 
i|uainted with him in 1026. Beginning 
about three years ago, he occasionally 
wrote me, in laconic terms, that he was 
getting extraordinary results from ex- 
periments for telepathy and clairvoy- 
ance. Not until he had continued this 
work for three years and until nearly 
100,000 experiments had been made, 
would he write the report which the 
Boston Society for Psychic Research has 
issued in a book of about 180 pages. 

Telepathy (perception of thoughts by 
non-sensory means) and clairvoyance 
(direct perception of objects by non- 
sensory means) are included under the 
term “Extra-Sensory Perception.” Both 
are abhorrent to the large majority of 
scientific men, in spite of the formidable 
evidence furnished by many published 


series of experiments for the former, 
which no one attempted specifically to 
impugn, and the hitherto less though 
still imposing evidence for the latter. 
Yet many men of high scientific stand- 
ing have conducted experiments and 
have become convinced of one or both. 
Such names as these come to mind ; Sir 
W. F. Barrett, F. R. S. (professor of 
physics, Royal College of Science, Dub- 
lin), Balfour Stewart, F. R. S. (profes- 
sor of physics, Owen’s College, Man- 
chester), Sir Oliver Lodge, F. R. S. 
(principal of and professor of physics 
in the University of Birmingham), 
Henry Sidgwick (professor in Cam- 
bridge University), Mrs. Sidgwick 
(principal of Newham College, Cam- 
bridge, and one of the most intellectual 
women in England), Charles Richet 
(professor of physiology. University of 
Paris), Brugmanns (professor at Gron- 
ingen University), Tischner (professor, 
University of Munich). Myers, Gurney, 
Podmore, Bruck, Warcollier, and many 
other persons of university connection 
or education. with degrees of distinction 
could be named were there space. 

H owever, I do not know that any- 
one before Dr. Rhine has experi- 
mented for telepathy by methods which 



Prof. William McDougall, head of 
the department of psychology, 
Duke University, and chief spon- 
sor of the work reported herewith 

would not, theoretically, allow the seep- 
ing in of clairvoyance. He has conducted 
a vast number of experiments in such a 
way as to isolate each from the other* 
If the agent simply mentally visualizes 
objects, with no corresponding material 
objects present, and the percipient gets 
results beyond chance, telepathy is in- 
dicated. If objects (such as diagrams 
on cards), unseen by any ond, arc 
“guessed” rightly in a ratio safely be- 
yond chance, this would indicate clair- 
voyance. 

Dr. Rhine’s experiments in both have 
yielded results so high above chance as 
to give convincing evidence of both 
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proce»»e8. Indeed one of the curious 
and perhaps most unexpected facts 
which the work seems to indicate is that 
there must be a close relationship be< 
tween telepathy and clairvoyance, the 
major subjects possessing both capaci- 
ties to a similar degree. 

Throughout most of the experiments 
there were used what came to be called 
Zener Cards, because they were devised 
by Dr. K. E. Zener. They were in sets 
of five, bearing diagrams respectively 
representing a circle, a rectangle, a plus 
sign, a star, and two wavy lines. In most 
of the experiments five of these sets, 
shuffled, were used t<)gether. Let it be 
remembered throughout this article that 
when scores of successes are given, the 
mean expectation of chance was 1 in 3 
or 5 in 25. 

1 ET us have an instance of what pure 
i guessing will do. I made 5000 trials 
with Zener Cards. In the first 1000 I had 
209 hits, an excess of 9 above mean ex- 
pectation. In the second 1000 there were 
210 successes; in the third, 199; in the 
fourth, 193; and in the fifth, 188. None 
of these, for so many trials, has any sig- 
nificance, and the deviation from mean 
probability for the 5000 was but 10 
(below). Had 1 guessed on the average 
6 cards rightly per 25, I should have 
had a deviation of 200 above mean 
chance expectation, or, in other words. 


it could not have been mere chance, ac- 
cording to the accepted and long estab- 
lished laws of probability. 

But turn to Dr. Rhine’s subjects and 
contrast Mr. Zirkle’s average of 9.6 suc- 
cesses in 25 in a series of 10,275 wit- 
nessed trials for “pure telepathy,” or 
the lumped results of five subjects from 
13,750 witnessed trials, part for telepa- 
thy, part for clairvoyance, the average 
score in which was 9. Some series ran 
below, and even much below, these fig- 
ures, of course, and some shorter series 
ran above. But the anti-chance valuation 
of the three years’ work can only be ex- 
pressed in astronomical figures. 

The largest number of experiments 
were with Mr. H. E. Pearce, jr., a 
clergyman student. These were all wit- 
nessed by Dr. Rhine, his assistant, Mr. 
Pratt, or both. At first he got only 
chance average, but rose until he was 
getting an average of 8.9 correct per 25 
^guesses,” through 11,250 witnessed 
trials for “pure clairvoyance.” 

In one of the photographs he is shown 
at the left working for clairvoyance with 
Dr. Rhine. He is attempting to name the 
cards in the shuffled pack of 25 (5 sets 
of Zener Cards) “down through;” that 
is, from the top to the bottom card as 
the pack lies untouched. Usually his 
eyes arc closed, and he has an expres- 
sion of intense concentration. About a 
dozen other packs can be seen on the 


tablet from tua to fun the pank ia 
changed. Under Uiese conditions, in 
1625 calls he got 482 right, or 157 more 
than mean expiation, and an average 
per 25 of 7.4. Wallace Lee, a magician, 
after watching Pearce at this work, was 
unable to offer any explanatory sugges- 
tion, and, trying it himself, did not score 
above chance. 

Other photographs show Mr. Zirkle 
(percipient) and Miss Ownbey (agent) 
operating for “pure telepathy” in sepa- 
rate rooms with another room between 
them. The doors were open but neither 
had sight of the other. The distance be- 
tween them was about 30 feet She sig- 
naled with a telegraph key for him to 
make a trial, and did not set down which 
diagram she mentally visualized until 
the time prescribed for the trial had 
elapsed. Under these conditions, out of 
250 trials he was correct an average of 
16 times per 25. In 750 trials with but 
one wail between them, his average was 
14.6, and out of 950 trials in the same 
room his average was 14.0. All these 
results are astonishing, but perhaps it 
is still more astonishing that the ratio 
of success grew with increase of dis- 
tance. The same thing was observed with 
other subjects, but not all. 

O THER photographs reproduced 
herewith show Pearce operating 
for pure clairvoyance, and Pratt in a 
building 100 yards distant with a pack 
of Zener Cards, lying backs up, before 
him. Any new procedure seems to affect 
Pearce unfavorably at first. Per 25 
through 300 trials his scores were 3, 8, 
5, 9, 10, 12, 11, 12, 11, 13, 13, 12— an 
average of 9.9 including the adjustment 
period. He did better than when in the 
same room ! Afterward the distance was 
increased to 250 yards, also with re- 
markable results. Independent sealed 
reports were made by each to Dr. Rhine. 
See also Table XXXVl. 

It is especially interesting that the in- 
troductions of certain factors into the 
procedure, such as could not conceiv- 
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J. G. Pratt (left) and 
Hubert E. Pearce ex- 
perimenting for clair- 
voyance at a distance of 
100 yards. Mr. Pratt 
merely handles the 
,(;ards, does not look at 
them, but records the 
figures after a run of 
25. The results are com- 
pared later. Mr. Pearce 
averaged 11 hits in 25 
cards, as against an ex- 
pected average of 5 hits 
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George Zirkle (left) 
end Sera Ownbey ex- 
perimenting for pure 
telepathy. Miss Ownbey 



/ 

signals with a telegraph 
instrument when a new 




card is to ha used. The 
conditions under which 


.'f;- 


the test were conducted, 
and the results obtain- 




ed, are described here 




ably influence pure guessing, did not- 
ably influence the scores obtained. Only 
I he last four to be named were experi- 
mental; the first two are as valuable as 
if they were experimental, but unfortu- 
nately the number of experiments so in- 
fluenced was not as large as desirable. 

1. When subjects were ill the ratio of 
hits fell. 

2. Sleepiness from fatigue seemed to 
bring about the same result. 

3. Changes in procedure, such as con- 
cealing the cards behind a low screen, 
then a higher screen, then a screen so 
high as to conceal the whole body of 
the agent, tended to lower scores for a 
time, followed by recovery of ratios, 
after a period of adjustment. 

4. One table of the Boston Society’s 
Report summarizes the effect upon 
Pearce’s clairvoyant perception of the 
introduction of a visitor while a series 
was in progress. The visitors, in suc- 
cession, on various elates, were Profes- 
sors McDougall, Lundholin, and Zener 
of the department of psychology, J. F. 
Thomas, Ph.D., Misses Cousins and 
Bailey, and Wallace Lee, the magician. 
In every instance the scores of successes 
markedly dropped following the visitors’ 


entrance, but after a time rose to nearly 
as high as or higher than the former 
level. The summarized figures are these: 
( 1 ) Before entrance, 925 trials, average 
per 25 of 9.6 hits; (2) lapse period 
after entrance, 825 trials, with average 
score 5.5; (3) recovery period, visitor 
still present, 975 trials, with average 
score 10.1. Lee was as baffled as the 
others. 

5. The subject Linzmayer, in the midst 
of work averaging 6.8 hits per 25, was 
given a dose of the narcotic sodium 
amytal. His senses remained clear, 
though he became a little incoherent in 
speech. But his clairvoyant capacity was 
destroyed. In 275 trials he scored only 1 
hit above average chance expectation. 
The results of a similar test on Zirkle 
will be seen in Table XXXIIL A third 
lest with Pearce was fully as striking 
as these. 

6. Giving caffeine seemed to have the 
effect of improving the score, at least 
after a period of hmcred averages. See 
Table XXXIIL 

The Report is scientifically sponsored, 
is specific and detailed. Success was not 
dependent on dictation by the subjects 
or the deceptive conditions of “physical 


phenomena.’’ The task of determining 
the truth with the use of Zener Cards is 
extraordinarily easy. Miss Turner made 
up her mind to convince her hitherto 
skeptical university teacher. Dr. E. She 
ran 100 trials, with scores per 25 of 8, 11, 
7, 7. He simply held the cards behind a 
notebook. Was that not suffleient? But 
during the three years many procedures 
were devised to block every explana- 
tion which imagination can suggest. 

F our members of the psychological 
faculty witnessed more or less of the 
work. Several graduate assistants in the 
psychological department helped in the 
testing. Some of these got significant 
results as subjects. Other subjects were 
graduate students. A number of series 
are entirely independent in their person- 
nel from any other. It is indeed difflcult 
to suppose that in Duke Univernity there 
has existed for three years a combina- 
tion of conspiracy and childish incom- 
petence, Involving at its two extremes at 
least 16 persons, the majority members 
of the teaching staff of the psychological 
department, or graduate students of 
high standing in the same. 

Perhaps the unprecedented results are 
accounted for, in part, by the perfect 
harmony in the department presided 
over by Pr*) lessor McDougall in relation 
to such experiments, in part by the tact- 
ful methods of dealing with subjects by 
Dr. Rhine and his assistants, and in part 
by the prodigious patience exercised in 
trying out and segregating favorable 
subjects and continuing work with these 
for long periods of time. We have al- 
ready seen above' that extra-sensory per- 
ception appears to be a capacity of 
utmost delicacy, to* be dissipated or loif- 
ered by the slightest disturbance. 

Dr. Rhine argues with much* force 
against the various “radiation” theories 
which have been proposed to Explain 
extra-sensory perception. He considers 
it to be a purely “psychic” faculty, but 
for all that, “natural,” in that it is in- 
cluded in the order of nature. 



Table XXXIII 

Effect of Caffein and Sodium Amytal on P. T. Scoring 

Zirkle, Percipient; Miss Ownbey, Agent 
(P. T.=Pure Telepathy. No objectn, such as cards, etc.) 

DnU 

Con4Uion* 

Druff$, 9tc. 

TriaU 


Avo« 
pt>r 95 

Hemnrhn 


Total. wUh 

Zirklo well 

1.300 

707 

14.8 

This gives Z.'s normal scoring level. 

7-23 

7-24 

Lest 2 (lays l>e- 
fore caffeine tost 

2S0 

128 

12 S 

Z. was running about 2 below par. 

7-24 

5 gr. caffeine 

800 

176 

14.7 

The drug brought him up to his average 

7-25 

7-26 

Normal; Inter- 
vening t>ei1od 

250 

136 

13.6 

Last 2 rung before drug. 7-26 gave av. 
p 25 of 13.5,; this la a check. 

7-26 

A.M. 

5 gr. sodium 
amytal 

800 

94 

7.8 

Very sleepy'; drop from 13.6 of and 

9.7 times the p.e. dlff. 

7-26 

P.M. 

3 hours after 
smytsl 

300 

74 

6.2 

Extremely sleepy. Drop stUl greater. 54%. 

7-26 

5 hours s(W smy- 

' 800 

114 

9.5 

Rise of 3 3 shove preceding ; s 53% rise 
snd clearly a algntncant change. 

P.M. 

t«l; 5 gr. caffeine 
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OUR POINT OF VIEW 


Too Much Illumination? 

N O DOUBT while you are reading 
this editorial a man will be acci- 
dentally killed, for someone is acciden- 
tally killed in the United States every 
six minutes of the 24 hours or, say, every 
five minutes of the normal waking hours. 
Studies made by the statistically-minded 
show that one fifth of these accidental 
deaths are the result of poor vision, both 
poor eyesight and poor illumination. 

Dr. Matthew Luckiesh, a leading au- 
thority on lighting, tells us now in a 
new book that one fourth of the school 
children of this country and one half of 
the adults have defective eyes, but still 
we do not regard this as a crying first- 
class national problem. In order to show 
that it is just such a problem he asks 
us to make an odd mental transforma- 
tion. We are to suppose that all of 
these people with defective vision have 
wooden legs instead. Fifty million pairs 
of wooden legs instead <»f fifty million 
pairs of defective eyes. Now you can 
see wooden legs, while defective eyes 
seldom show their defects to others. The 
fifty million wooden legs would at once 
assume the status of a major national 
issue. None the less, persons with <le- 
fectivc eyes are cripples. According to 
Dr. Luckiesh, much of this defective 
vision and the accidents caused by it 
are avoidable. One large source of these 
accidents is insufficient illumination 
where we work and live — not merely 
where we read. 

There are, however, persons who 
worry about over-illumination. As Dr. 
Luckiesh points out, our eyes, like those 
of the other animals, evolved under day- 
light conditions and are therefore adapt- 
ed to strong light. Few realize just how 
strong daylight is, even in the shade. 
For instance, people sometimes compare 
strong lamp illumination with sunlight. 
There is no comparison. It happens that, 
just as these comments are being writ- 
ten at a desk, there is a 300-watt elec- 
tric lamp at a distance of just seven feet 
overhead. It is noontime and for a very 
few minutes at noon the sun sends a 
shaft of light down into the deep can- 
yon between two adjacent office build- 
ings and this falls on the same desk. 
Which is the stronger, the illumination 
of the 300-watt lamp or the sun? Power- 
ful as the lamp ordinarily seems, when 
the sun breaks in it is literally put into 
the shade. The patches lighted by the 
sun make the lamp-lighted areas look 
like heavy dark shadows. Yet several 
persons have shown solicitation concern- 


ing possible eyestrain caused by the 
*'too powerful*' lump overhead. Man did 
not evolve under 300-watt lamps. He and 
his ape ancestors have lived for millions 
of years under the sun. Old Sol’s wat- 
tage is high. Our eyes arc normally sun- 
adapted. 

Dr. Luckiesh finds that the vision of 
persons who lead outdoor lives is gen- 
erally better than that of indoor work- 
ers — several times better. This cannot 
be assumed to prove merely that most 
outdoor workers do not read much, or 
that indoor workers do, since he shows 
that one class of indoor workers who do 
not read or pore over papers — machin- 
ists, blacksmiths, housewives, miners, 
and so on — have much more eye defect 
than policemen, farmets, sailors and 
so on who work outdoors. More than 
twice as much defect, in fact. The seat 
of the discrepancy is poor illumination 
in working places — ^illumination which 
seems good, perhaps, but which is still 
incomparably weaker even than normal 
daylight in the shade. Many of the 
fatal accidents which happen every five 
minutes are doubtless due to this com- 
paratively low level of indoor illumina- 
tion. 

It seems difficult to dispel the bogey 
of too strong light. The sale of smoked 
glasses is increasing rapidly. Many seek 
to exclude the ultra-violet rays of the 
sun by wearing special lenses, not real- 
izing that all ordinary glass already ex- 
cludes most of them. Wearing smoked 
glasses is essentially babying the eyes. 
The more the eyes arc babied the 
weaker they become and the more baby- 
ing they ask for. The situation often 
involves an element of self-induced neu- 
rotic condition and is akin to some other 
health fads. We wonder how early man 
survived without smoked glasses or 
tinted lenses. 

A time will come when man will be 
able to duplicate in his home and in- 
door working places the full strength of 
normal outdoor environment. 

Synthesizing Economic Recovery 

S YNTHETIC “cures” for our eco- 
nomic sickness may help the pa- 
tient. They may, however, act like speak- 
easy liquor, which serves the purpose of 
giving a brain-numbing jag followed by 
a ghastly, oh-why-did-I-do-it hangover, if 
it doesn’t simply kill at once. 

Depression cures, remedies, panaceas 
have been conceived in countless num- 
ber by economists both practical and 
impractical. Most of them bear evidence 


of birth in great travail, of both peda- 
gogic and demagogic background — of 
nurse-maidism. With sublime egotism, 
one medicine man after another has an- 
nounced that his plan will inevitably 
bring complete recovery and prosperity. 
The demagogues pander to the public 
lack of courage; the pedagogues pro- 
claim from their scholastic heights; 
nurse-maids are appointed by the thou- 
sands. All seem to have lost sight of, 
or at least to have overlooked through 
ignorance or intent, one of the prime 
fundamentals —and that is: the basic 
character of tlie American people. The 
problem of economic recovery is no 
simple one to be solved by three words, 
but a more carefi^l consideration and a 
full appreciation of this basic character, 
plus three words, would work wonders. 
No ‘Sublime egotism” is ours in mak- 
ing this statement, for it is self-evident, 
obvious to all who have not been blinded 
by their own negations. 

Scanning the record of the past two 
or three years, what do wc see? Industry 
taking it on the chin and fighting back? 
No; the record shows no such stirring 
sight. Anyone could name, offhand, a 
large number of industries, basic and 
vital to the progress of the nation, lying 
prone in complete surrender, like small 
children awaiting their nurse-maids. As 
business decreased, these “great ones,” 
with sighs of resignation to the in- 
evitable, discharged thousands, closed 
down sections of their plants, locked 
their research laboratories, and cried 
out their tales of woe for all to' hear and 
sympathize and become more gloomy as 
a consequenc^e- The record of industry 
has not been, as a whole, a very bright 
chapter, but : 

There were some who did hold faith 
in America’s finest traditions, who kept 
their faith with the people they em- 
ployed and those who supported them. 
Faced by the chaos of black years, 
some did not sit down and sob. Instead, 
they realized that public demand is an 
unfathomable sea and that when others 
declare bottom has been reached it is 
only that the lead line is fouled. These 
few, working with this fact in mind, have 
found new depths in this great sea of 
demand by dint of Increased effort and 
important new products. 

There is the classic example of Cello- 
phane. Research made possible this 
ubiquitous product and an aggressive 
searching out of possible uses created 
a demand for it that is still a seven days’ 
wonder. Another that would not accept 
defeat is a large business machine cor- 
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poration. As the {og closed around it, 
this organization did not whine but, in- 
stead, employed more salesmen — yes, 
employed more sedesmen! The result 
has been, according to good authority, 
a satisfactory increase in business. 

Consider the case of the producers of 
a patented laminated shim which ob- 
viates the bending or kinking, the un- 
evenness, and general cussedness of 
solid shims. This company formerly 
supplied great quantities of shims to 
the manufacturers of many automobiles. 
Several years ago, however, the Marmon 
company brought out an automobile en- 
gine in which the bearings had been 
ftnished with greater precision so that 
shims were done away with altogether. 
The high pressure oiling system resulted 
and bearing adjustments were greatly 
reduced. This success led other manu- 
facturers to adopt the new bearing de- 
sign, and the demand for engine shims 
dwindled. The shim company’s business 
had been predicated almost wholly on 
this type of demand, so here was a 
problem of first magnitude. 

The plant and organization put in a 
great deal of time and spent much 
money in the effort to find a new prod- 
uct they could produce. They were un- 
successful. They could then have dis 
charged all employees and locked their 
doors. But they didn’t. They began 
studying possible industrial adaptations 
for their laminated shims, and found 
them by the hundreds — or rather, in 
effect, invented industrial uses where 
shims would save time and expense and 
make for a finer end-product. Air com- 
pressors, power and transmission ma- 
chinery, blowers, rolling mill machinery, 
and several new places in Diesel motors 
could use shims. Then a far more valu- 
able use than any other was found. 

Today in the assembly of many kinds 
of machinery, an overall accuracy to a 
thousandth of an inch is necessary. If 
four or five pieces are to be bolted to- 
gether, it is hardly practicable to ma- 
chine each of these to limits of less than 
plus or minus one thousandth of an 
inch. Yet a slight error in each would 
be cumulative so that the total error 
might be several thousandths of an inch. 
A laminated shim, however, permits a 
wider variation in machining — thus cut- 
ting costs — because of the wide adjust- 
ments the shim allows. Shims of this 
type, as a consequence of this firm’s un- 
willingness to accept defeat, not only 
have become again a successful business 
hut also have contributed to the effi- 
ciency — and prosperity — of users. 

Our point stands proved. Three 
words — ^Vision, Courage, Progressive- 
ness-— constitute the sanest, surest, least 
assailable plan for carrying the country 
forward. \i^at if it does sound like a 
Horatio Alger “Do or Die,” “Sink or 
Swim” theme? Let the cynic sneer. The 
fact is that by use of a little imagina- 
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tion new depths of demand can be 
reached and new demands created; by 
use of a little extra energy and courage 
products can be sold; by employing re- 
search as never before, progress can be 
made. It is up to industry primarily and 
to individuals. Our next and infinitely 
greatest frontier is, as far-sighted men 
have remarked, the frontier of science 
and invention, and this frontier extends 
to the stars! 

It is time to j-top waiting for the nurse- 
maids, and he up and doing. 

Slot Machineg 

i 

I T would seem that published facts 
and figures which expose slot ma- 
chines for the cheating mechanisms 
which they are should he sufficient to 
deter people from playing them and 
thus automatically force the manufac- 
turers of these insidious devices out of 
the racket. But human nature being 
what if is, legal measures become nec- 
essary to protect the thoughtless from 
their own gambling instincts, which so 
often are exercised in a direction where 
they have no chance to break even, 
much less to win. 

It is not the man who can financially 
afford to spend a few dollars to gain 
the vicarious thrill of gambling who is 
the victim of the slot machine. It is. 
rather, the child with a nickel clutched 
in his grimy fist and the poor, part-time 
worker who is induced to part with 
money which should go for the bare 
necessities of life. The beckoning finger 
of easy money lures them on, and hav- 
ing lost what little they have, they im- 
mediately lay plans for recouping, and 
the final result all too often is the be- 
ginning of a life of crime. 

For years legal battles have been 
waged Uiroughout the country in an en- 
deavor to suppress the slot machine 
racket. But so strong have the backers 
of the racket become, due to the huge 
profits involved, that in many cases they 
employ squads of gunmen to protect the 
territory in which their machines are 
located. Recently, however. New York 
state has shown that it is possible to give 
to the proper authorities legal power 
which will enable them to cope with the 
racket directly and without hindrance. 
The recently signed Esquirol-Robinson 
bill describes slot machines as gambling 
devices beyond a shadow of doubt, re- 
gardless of what subterfuges may be 
employed to disguise them as venders. 

. Armed with the newly acquired power 
which permits them to seize on sight slot 
machines whether they be in use or not, 
New York City police picked up nearly 
2000 machines in one day. These ma- 
chines are not to be considered as per- 
sonal property, but are to be placed in 
the same category with unlawfully held 
fire-arms, and are to be summarily 
dumped into the Atlantic Ocean. Thus 
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is taken the first real step in the attp* 
pression of a widespread racket. Second 
Deputy Police Commissioner Allen of 
New York City is to be congratulated 
uppn the speed and dispatch with which 
he has handled the matter ; the Esquirol- 
Robinson bill is to be recommended to 
other states for study. 

“I Won’t Fight” 

ALLOW youths without benefit of 
caps and gowns” is a euphemistic 
paraphrase of an expression we recently 
heard describing — with pointed refer- 
ence to a certain wetness behind the 
ears — undergraduates who have recent- 
ly taken up the war against war. 
Having ourselves passed through the 
sophomoric stage with egotistical dis- 
regard for the experience of our elders 
in many momentous problems, we would 
be inclined to smile indulgently were it 
not for an insidious feature of this battle 
for a warless world: It is sponsored by 
subversive elements, by communists, 
socialists, and other radicals who would 
weaken the nation so that they might 
gain power. Most of these care naught 
for American ideals, lining foreign racial 
and religious animosities to dupe and 
make catspaws of the Innocents. 

It is of no avail to tell these to read 
American history to see for themselves 
that the military forces do not make 
wars, that preparedness does not start 
them. (Each of our wars was brought 
about by the will of the people, the army 
and navy never even being consulted; 
and prior to every one we were sadly 
unprepared.) It would be vain indeed 
to attempt to show that our present 
weakness is a menace to world security, 
that we are tempting aggressive nations 
by our seeming lack of desire to furnish 
a stabilizing effect on world diplomacy. 
It would be foolish to say, to these cun- 
ning plotters, that munitions makers do 
not start wars. In fact, we may just as 
well be silent ; they would not listen for 
at best they’re un-American, know little 
of our traditions, and hope to force their 
own unproved theories upon us. 

The innocents, however, are another 
matter. They are simply allowing emo- 
tion — adolescent hysteria — to rule. Some 
years after acquisition of cap and gown, 
reason will show them that ‘T won’t de- 
fend my country” is rather senseless, is 
quite meaningless. Most of those who 
waded through blood and muck on the 
fields of France swore they’d never be 
fools enough to go to anotlier war. Were 
they cowards or liars? Just cheerful 
liars ! Most of them would be in the first 
rush for arms in the event of war, and 
we miss our guess if the younger gen- 
erations wouldn’t follow closely on their 
heels. We’ve been through the whole 
business and we know the psychology of 
the youth whose country has been at- 
tacked. 
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Rocket? 


By G. EDWARD PENDRAY 

Preiident of The American Rocket Society 



The firat aucccaaful flight of a liquid fuel rocket in this country, near Staten 
Island. Mentioned in the text. Because of faulty design this rocket burst at 
an altitude of about 300 feet, after reaching a velocity of 175 feet per second 


A SOCIETY has just been organized eral experimenters are at work, with 

in England for the purpose of en- the friendly encouragement of the gov- 

couraging experiments with roek- ernment, to develop high-altitude and 

ets. For some yoais we have had a express-carrying rockets. There is a 

national organization of the same kind rocket organization in Austria; another 

in this country, which has succeeded in in FVance. The Japanese are also begin- 

making some important contributions to ning to show interest in this new held 

this much-talked-of but little-cxperi- of engineering, and have been gathef- 

mented-with held. A new local group is ing data lately about the American 

beginning an experimental program in experiments to transmit to their home- 

Cleveland. In Germany there have been land. 

rocket experiments galore for several In tiew of the worldwide attention 
)ears. Despite political disturbances now centering on the development of 
and difficulties about money, the na- rockets, it is time to examine the move- 

tional organization of German rocket ment and see what is in it. Are these 

experimenters is continuing its tests on experimenters hoping to get to the 

an important scale. In Soviet Russia sev- moon? If so, what do they want to go 


there for? More important still, how 
will they get back? 

Perhaps it is one of the misfortunes 
of rocket experimental work that im- 
aginative fellows early in the game 
chose to exploit the possibility that 
rockets may some day give us command 
of interplanetary space. The result has 
been to make every rocket experimenter 
a bttlc apologetic, and every newspaper 
man a wit when writing about rocket 
experiments. 

There is plenty of theoretical ground 
and some evidence for the belief that, 
given power enough, money enough, 
and sufficient experimental data, we 
could shoot a rocket to the moon or 
Venus or Mars and return. Very likely 
nothing needs to be discovered that is 
not already at hand. There are fuels of 
sufficient power to take us there in prop- 
el ly constructed rockets. The way that 
such rockets ought to be made (in gen- 
eral) has been worked out theoretically. 
We have new, light, strong metals and 
alloys needed for the construction. Pa- 
tient mathematicians have even gone so 
far as to solve navigational problems 
relating to space flight, and to indicate 
how instniments may be constiucted to 
render such navigation possible. 

B ut the moon flight nevertheless is 
still some time in the future. We 
must learn to walk before we can run. 
We must learn how to build a rocket 
that will travel 25 miles under its own 
power before we can think seriously of 
constructing one for a voyage of 250,000 
miles. To talk of moon flights now is 
about as sensible as plans for a non 
stop round-the-world airplane flight 
would have been in 1000. 

One of the major reasons why no seri- 
ous experimenter has yet attempted to 
build a real moon rocket is the magni- 
tude of the job. The chief hurdle is not 
to get as far away as the moon, but 
rather to escape the gravitational attrac- 
tion of the earth. At ordinary speeds it 
would require such tremendous quan- 
tities of fuel that an interplanetary 
flight of any kind would be out of the 
question. But physicists tell us that if 
we can reach a speed of about 25,000 
miles an hour — more exactly, 6.664 
miles a second — we can then shut off 
our power. Provided it is outside the 
earth’s atmosphere, our rocket will 
thereafter coast to its objective on its 
momentum, forever outflying the stead* 
ily weakening attraction of the earth. 
Whether it reaches the moon, Mars, 
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Veiius> or some other body in space, or 
falk into the sun or soars out of our 
solar system altogether, will depend 
mainly upon its original aim. If peopled 
by a crew, a faulty aim may probably 
be corrected in space — depending on 
the rocket’s fuel reserve and the navi- 
gational ability of its helmsman. The 
amount of such correction however will 
necessarily be limited because of the 
extra fuel it would require. 

Now, building up a velocity of 6.664 
miles a second, especially in a pro- 
jectile large enough to carry a 
crew, will require enormous quan- i 
titles of energy. If the physicists v 
produce their much-discussed 
atomic energy, it will help us a 
great deal. If, as is more likely, we shall 
have to depend on present materials, the 
likely fuels will be liquid oxygen and 
liquid hydrogen or acetylene. These fuels, 
mingled and fired in an explosion or 
“blast” chamber, are theoretically capa- 
ble of giving us the speed we need, pro- 
vided we can devise a rocket large enough, 
yet light enough, to carry the cargo. 

E xperimenters have suggested 

that one way to do it would be to 
construct a “step rocket.” This would 
consist of a series of rockets, the small- 
est carrying the passengers and a frac 
tion of the fuel, the next carrying the 
6rst and a larger quantity of 
fuel, and the third and largest 
carrying a great deal of fuel and 
the other two rockets as excess 
or “pay load.” The largest step 
would be shot first. When burned 
out the hulk would be detached 
from the other two rockets and I 
the second rocket ignited. It, too, I 
would be dropped off when 
empty, and the fuel remaining 
in the smallest step would be I 
used to build up the final speed, 
and to supply energy for ma- | 
neuvering in space. 

Three such steps, it has been 
calculated^ should be enough to I 
get us forever away from the [ 
earth. If wc are going to the 
moon, a single additional step — 
four in all — would bring us 
back, because the moon’s gravi- j 
tational attraction is much less 
than that of the earth. If we are 
going to Mars, we would proba- 
bly need two additional steps; to Venus 
three, to provide energy for the return. 

Now, if wc assume a pay load of ten 
tons, consisting of a crew of four men 
and necessary equipment, and a 3 to 1 
ratio of fuel to non-fuel load, the total 
weight of a three-step rocket, ready to 
start on an interplanetary journey, would 
be about 5120 tons. This is certainly 
not an impossible size for such a craft. 
But when it comes to adding a fourth 
and fifth step, the total starting weight 
mounts with great rapidity. The ilkst 


steps would work out about as follows': 
First Step 

fue/ Pay Load Construction Total 
60 tons 10 tons 10 tons 80 tons 

Second Step 

480 tons 80 tons 80 tons 640 tons 
Third Sifp 

3840 tons 640 tons 640 tons 5120 tons 




A rocket designed by Bernard Smith and the author. 
Height, 66 inches, weight, 20 pounds, thrust, 60 pounds. 
A, combustion chamber; B, exhaust nozzle; C, gaso- 
line tank; D, nitrogen pressure tank; E, oxygen tank; 
F, thrust augmentor; G, parachute; H, exterior view 


A fourth step added to this rocket 
would have to be large enough, obvious- 
ly, to carry all the others as pay load. 
Assuming the same ratio of pay load, 
fuel, and construction, it would bring 
the total weight up to about 40,960 tons 
— an interplanetary vessel about as 
large, though probably not as costly, as 
a first-class battleship. 

These figures give a pretty graphic 

'After cslculstions by Htrmana Obsrth, an 
Austrian rocket axparimantar. 


idea why we haven’t gone to the inqon 
long ago, and why it will probably be 
some time yet before a successful inter- 
planetary attempt is made. 

Fortunately there are other uses for 
rockets, much closer to home; uses 
which, like the automobile and air- 
plane, may work a new and greater me- 
chanical revolution in our civilization in 
the next 25 or 50 years. Without for- 
getting the ultimate appeal of inter- 
planetary Bight, the rocket experiment- 
ers now active in this country and other 
parts of the world are more interested 
in developing smaller rockets, un- 
manned, which will fill present and 
pressing human needs. 

I'he rocket, unlike other engines, has 
no moving parts, and consequently of- 
fers certain advantages displayed 
by no other device for turning 
W heat into motion. If a rocket goes 
\ fast enough, all of the energy of 
Its fuels theoretically can be 
^ changed into motion. Its efficiency 
would therefore be nearly 100 
percent, whereas the best gaso- 
line or steam engines fall below 
25 percent. To realize this high 
efficiency however, the rocket must 
travel at a speed equal to the 
velocity of the molecules of the 
gases being ejected from its noz- 
zle. This velocity varies with the 
fuels and other conditions, but is 
of the order of a mile a second. 

A t first glance this seems so 
- fast as effectually to bar the 
use of rockets in any ordinary 
pursuit. Indeed, it does blast 
the hopes of those early en- 
thusiasts who sought to tie 
rockets to automobiles, rail- 
toad cars, and airplanes, with 
the idea of supplanting gaso- 
line and steam engines for this 
work. At the low speeds trav- 
eled by cars and airplanes, 
rockets are woefully ineffi- 
cient; the amount of fuel that 

has to be carried to keep them 

running defeats the whole idea. 

Fortunately it is not neces- 
vary to hitch this Pegasus to a 
** wheelbairow. In the lower por- 
tank* earth’s atmosphere 

view speeds of a mile a second 
would be out of the question, 
but the density of the atmosphere falls 
off rapidly, and at an altitude of about 
ten miles there is only about one tenth 
as much air as at sea level. Rock- 
ets could travel at their full speed in 
the stratosphere. Thus, if wc wished to 
shoot a rocket from New York to Paris, 
instead of dawdling along for 26 hours 
as Lindbergh did, we could make the 
hop in about 50 minutes, or, allowing 
plenty of time for reaching the strato- 
sphere at the beginning and maneuver- 
ing for a landing at thd end, a maximum 
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Rocket thown on preceding page. Circle: Blast chamber and fuel inlet valves. 
Upper left and upper right: Bernard Smith with motor assembly. Lower left: 
The unfinished rocket. Lower right: Looking into blast chamber toward nozzle 


of an hour and one half to two hours. 

We could bring San Francisco or 
Los Angeles within an equal time- 
distance from New York. Possibly suc- 
cessful rocket shots carrying mail and 
express — even passengers — could be 
made between New York and Chicago 
and other relatively short distances. For 
cities separated by less than about 1000 
miles, however, we shall probably have 
still to depend on the old-fashioned air- 
plane, automobile, and railroad, for it 
would hardly be economical to operate 
rocket routes over short distances. The 
flight from New York to Chicago would 
take about 20 minutes to half an hour. 

T O modern ears, which have heard 
the roar of fast airplanes, these pre- 
dictions should not seem so very fantas- 
tic. However, I think we need not look 
even for New York-Chicago nxjket 
flights for a year or so yet! This will be 
the running stage of rocket develop- 
ment, and we have not yet learned to 
walk. 

The experiments now being made in 
this country by the American Rocket So- 
ciety and its contemporaries abroad 
look mainly toward the development of 
so-called altitude rockets. It is the aim 
of the experimenters to develop rockets 
that will shoot straight up to a given 
altitude, carrying various kinds ojf sci- 
entific instruments to gather data in the 
stratosphere. Such rockets, to be useful, 
must 1^ thoroughly dependable. They 
must be capable of reaching the height 


determined upon, of making a strictly 
vertical flight, and finally of returning 
gently to earth with their precious in- 
struments. 

The first step in constructing them 
will be to select the proper kind of fuel 
and devise ways to control it. One of 
the fuels must be oxygen, presumably in 
liquid form. Liquid oxygen boils at an 
exceedingly low temperature (-182.9 
ilegrees. Centigrade) and is hard to 
keep, especially in a rocket where only 
a few feet away combustion is releasing 
heat rivaling that of an oxy-hydrogen 
flame. The other fuel now being used in 
most American and German experi- 
ments is gasoline. 

This combination, liquid oxygen and 
gasoline, gives an explosive force ap- 
proximately ten times as powerful as 
T.N.T. Rockets so fueled are no toys 
for children to play with. Rocketry has 
already had its martyrs — Max Valier in 
1930, and only a few months ago Rein- 
hold Tiling and two of his assistants, to 
name only four of them. Several others 
have been injured, including Dr. Rob- 
ert Esnault-Pelterie, the French aero- 
nautical engineer, who lost several fin- 
gers in an explosion of rocket fuels. 

Nevertheless, the two fundamental 
problems of rocketry — ^Itow to use and 
control ^explosive and volatile liquid 
fuels, and how to burn them properly to 
produce the necessary thrust, have been 
solved. A year ago, on a sandy island 
off Staten Island, New York, the ex- 
perimenters of the American Rocket 


Society, then called the American Inter- 
planetary Society, shot a liquid fuel 
rocket which, despite the fact that its 
oxygen tank burst at 300 feet because 
of excess pressure, demonstrated be- 
yond a shadow of a doubt that the motor 
and fuel supply system devised by the 
society’s engineers was a success. 
Liquid fuel rockets had previously been 
shot — in Germany, by members of the 
Verein fur Raumschiffahrt and others, 
and in this country by Dr. Robert H. 
Goddard, of Clark University — but none 
had come so near solving the funda- 
mental problems of rocketry as that of 
the American Interplanetary Society. 

T hese milestones, poor and unim- 
portant as they may seem to persons 
who dream of conquering interplane- 
tary space, are really fundamental to 
the conquest of a new engine of trans- 
portation. Rocketry today is in about 
the same position as aviation before the 
flight of the Wrights at Kitty Hawk. 
Sooner or later, perhaps yet this year, 
a demonstration will be made of such 
spectacularity and consequence that the 
building of rockets will thereafter be- 
come as “respectable” as aviation. When 
that happens, the country’s best engi- 
neers, many of them now deterred by 
the faint aroma of ridicule still associ- 
ated with the field, will turn to and de- 
velop rockets as they have developed 
aviation and automobiles, both of which 
went through the same long periods of 
travail and small experiment. 

Rapid advancement today is being 
much delayed by lack of finances, as is 
many another important field of experi- 
mental work. It is for this reason mainly 
that rocket societies have grown up here 
and abroad; experimenters are thus 
able to pool their resources and ideas, 
and build rockets which would other- 
wise never get beyond the plan stage. 
In this way, also, persons who are in- 
terested in rockets and questions of 
rocket flight but not actively engaged in 
experimenting, can contribute small 
sums, through membership dues, toward 
experimental work, and at the same 
time receive their fill of rocket talk 
through the publications of the societies. 
The American rocket magazine is Astro- 
nautics, an official publication of the 
American Rocket Society. The new Brit- 
ish group publishes the Journal of the 
British Interplanetary Society. In Ger- 
many a periodical. Die Rakctc, has been 
published for several years and has re- 
cently been replaced by Das Neue 
Fahrzeug. 

The rocket societies in various coun- 
tries now probably total two or three 
thousand members. The German society 
recently had more than 1000 members. 
The American society, much younger, 
has about 300 members; the British so- 
ciety about 100. Membership in all of 
them is steadily growing. 


Flowers 


T he ability to make pleasing pic- 
tures of flowers depends largely «)n 
the knack of seeing flowers as pic- 
tures. Flower lovers, possessing the 
ability to acquire the pictorial view- 
point, may now preserve permanently 
in picture form the beauty of their gar- 
dens with a new type of film which was 
made available for amateur photogra- 
phers during the past year. Super- 
sensitive panchromatic film is highly 
color sensitive throughout the whole 
range of colors appearing in the gar- 
den. With it well-balanced flower pho- 
tographs are possible. 

Actual Colors cannot, of course, be 
rendered but, in tones ranging from 
black to white, this film reproduces 
colors much nearer their true relation- 
ships to each other and in their correct 
values us the eye sees them. 

S uccessful photography can be 
carried on with very little equip- 
ment and with limited experience. Ex- 
cellent pictures have been made by one 
amateur with a 3 A Kodak equipped 
with an //6.3 lens, a 75-cent portrait 
attachment, a tripod, two pieces of 
cardboard, one grey and one black for 
backgiounds, and several pieces of 
string, the last named simply for lying 
flowers in place. 

As a general rule light from directly 
overhead is not desirable. The slanting 
rays of early morning or late afternoon 
sun produce the most satisfactory re- 
sults. Since the blossoms usually turn 
toward the sun, the camera should be 
placed at such an angle that shadows 
will be cast by parts of the blossoms. 
This will cause each 
blossom to stand out 
individually because of 
the delicate shadow in 
each. Perhaps the most 
ideal time for flower 
photography is on a 
hazy day when the sun 
is under light clouds 
and there are no air 
currents to disturb the 
delicately poised blos- 
soms. 

Greater care must 
be exercised in photo- 
graphing small light 
colored flowers than 
for those of larger 
structure. Direction 
and intensity of light 
must be carefully 
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Tree peony* Hazy bright spring 
day, portrait attachment, 1/10, //22 

judged when small delicate blossoms 
are the subject. 

So much for the “posing.” 

Having selected your flower subjects 
and set your camera on a tripod in a 
position to take full advantage of avail- 
able light, the flowers are grouped hy 
tying with pieces of string into an 
artistic arrangement. Often it may be 
possible to make your picture against 
a natural background of green shrub- 
bery. Sometimes, however, when either 
a specially small group is desired or 
the background is not sufficiently con- 
trasty, cardboard backgrounds of while 
or varying shades of grey may be in- 
serted. 

All arrangements being complete, the 
exposure is made. As you are familiar 
with the characteristics of your own 
camera you will be the best judge of 
what diaphragm opening to use and 
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how long the photograph must be ex- 
posed, bearing in mind that the super- 
panchromatic film is about twice as 
“fast” as ordinary film in daylight. 
The portrait attachment simply permits 
a close-up not possible with the ordi- 
nary camera lens. This portrait attach- 
ment naturally is unnecessary for 
cameras capable of being focused down 
to close-up positions. 

ALTHOUGH panchromatic film is 
sensitive to all colors, it is more 
sensitive than the eye to blue and violet 
light, in comparison with green and red 
light. The way to prevent blue and 
violet from having an undue effect upon 
the film is to use a color filter that will 
sufficiently subdue them before they 
reacli the film. 

For flower photography, the new 
pale green Wratten X-1 filler, available 
through dealers from the Eastman 
Kodak Company, would probably be 
the most satisfactory to those wishing 
to do a still more careful job of color 
rendition than [lunchromatic film with- 
out a filler can do. The X-1 filter gives 
complete color “correction” with super- 
sensitive panchromatic film. 

Those who already possess a camera 
color filter would doubtless find it giv- 
ing a good amount of correction, but 
the correction would be less complete 
with panclironiatic film than that pro- 
vided by the X-1. 

When the X-1 filter is used, four 
limes as much exposure must be given 
as for super-sensitive panchromatic 
film without the filter. When the color 
filter is used, twice as much exposure 
must be given. 

When a portrait at- 
tachment is already 
over the lens, a filter 
^ can he added by re- 
versing it, with the 
front of the filter 
against the portrait at- 
tachment, and then 
taping the two ele- 
ments together . — Next 
month: Another article 
on photography for the 
advanced amateur. 


Clote-up of viburnum 
bloMomi* Hazy light at 
11 A.M., exposure 1/10, 
//22, with portrait at- 
tachment over the lens 



New Constituents 


In the Existing Ma2e of Lines in the Solar Spectrum, Those of 
New Elements Are Still Being Discovered, Adding 
Further to Our Knowledge of What 
the Sun Is Made of 
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T here have been Heveral announce- 
ments in the daily press lately con- 
cerning the discovery of new con- 
stituents in the sun, the stars or the 
planets. Most of them have been accu- 
rate — good evidence of co-operation be- 
tween investigators and press repre- 
sentatives. But the reader may well be 
left pondering over various aspects of 
the matter. 

Why is it that, at this advanced stage 
of physical science, there are new dis- 
coveries left to make, especially in so 
intensively observed a body as the sun? 
Why have some of the new discoveries 
dealt with familiar elements such as 
phosphorous, samples of which can be 
found in every house where there is a 
box of matches? And how can the in- 
vestigator be sure that he is right? 

The rudiments of the subject are 
familiar to us all. The atmospheres of 
the sun, the stars, and for that matter 
of the planets, absorb certain specific 
kinds of light. The spectroscope, by its 
extraordinary selectivity, separates out 
the mixed radiation which is fed into it 
and reveals the gaps. We have then only 
to find what substance absorbs light of 
the precise wavelength corresponding to 
each gap (or dark line) to complete our 
spectrum analysis. It all sounds very 
easy, but it is no child*8 play in practice. 

I N the first place, there are enormous 
numbers of lines to deal with. The 
solar spectrum, from its ultra-violet 
limit to the red where Rowland’s classi- 
cal work stopped, contains more than 
20, (KX) lines, some strong, some weak, 
but all permanently present. The exten- 
sion into the infra-red with the aid of 
new types of photographic plates which 
Mr, Babcock is now making at Mount 
Wilson, will add thousands more, and 
still other thousands are found in the 
spectra of sunspots. All told, the solar 
spectroscopist will soon have to deal 
with more than 30,000 lines. 
Meanwhile the physicists in their 


laboratories have been at work on ter- 
restrial spectra, mapping and measur- 
ing those of one element after another, 
down to the very rarest, under varied 
conditions of excitation. Some elements 
— for example hydrogen — give simple 
spectra containing not more than 50 
lines. Others, like iron, show thousands 
of lines, and some heavier elements like 
the rare earths are even worse. Though 
the great work of measuring and re- 
cording all these spectra is not yet fully 
completed, the number of lines already 
tabulated must be more than 50,000. 

Only a beginning has been made on 
the greater task of measuring the band 
spectra produced by compounds. There 
are hundreds of compounds which can 
be set emitting or absorbing light with- 
out decomposing them. Every one of 
them has a spectrum of great com- 
plexity, packed so closely with lines in 
many places that only the most power- 
ful instruments can resolve them. The 
total number of lines in these band 
spectra — most of them still awaiting 
measurement and discussion — may well 
be a million. It will not be In our days 
that the spectroscopist need weep be- 
cause he has no more worlds left to 
conquer. 

O NE might imagine a student set 
down ^fore two great books, one 
containing accurate positions of the 
30,0(X) solar lines and another equally 
good data for the still more uncom- 
mon observations of the laboratory, and 
told to find out what the sun was made 
of. At first, if he had the spirit of the 
true investigator, he would rejoice at the 
wealth of material before him. But very 
soon he would realize that he was suffer- 
ing most acutely from the traditional 
^’embarrassment of riches.^ In every 
angstrom unit of the spectrum (a tiny 
bit, only one sixth as wide as the in- 
terval between the yellow sodium lines) 
he would find on the average about five 
solar lines and as many laboratory ob- 


servations. There would be fewer in 
the red, but more in the ultra-violet 
where the lines are very numerous. 

With such a host of lines it is evident 
that many of them in our list will co- 
incide with some of the others by pure 
chance. Many of these spurious agree- 
ments will be imperfect and can be ex- 
posed by more accurate measures, but 
there will be a considerable residue of 
cases in which the agreement, though 
meaningless, is within the error of the 
best measures. It is possible and, in- 
deed, fairly easy to calculate from the 
theory of probability how many such 
accidental agreements within a given 
limit should be found per thousand 
lines. Only if, in a given case, we get 
a decidedly larger percentage of agree- 
ments than this, is it worth our while to 
pursue the subject. 

F ortunately, however, we have 

other tests than this, and simpler 
ones. The laboratory spectra of any 
given substance contain lines of very 
different intensity — some hundreds or 
even thousands of kinds stronger than 
others. Common sense suggests that, if 
we find agreement with solar wave- 
lengths fur some of the weak lines while 
the strong ones are absent, we are de- 
ceived by accidental coincidences. But 
if the strong lines agree with faint solar 
lines, we need not worry about the ab- 
sence of weak ones. This obvious test 
has been applied for decades, but it has 
some refinements which are not so 
simple. For example, the spectrum of 
barium, as observed in the ordinary arc, 
has strong lines in the red, the orange 
and yellow, the green and the blue. 
Three of the orange and yellow lines, 
and two in the blue, show strongly in 
the sun. The others, though even strong- 
er in the arc, are not present in the sun 
at all. This very serious puzzle was 
solved when it b^ame known that the 
orange and blue lines were absorbed 
by ionized barium atofkis and, the others 
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By itself this might be due to accident* 
but these three lines are the three 
strongest in tlie phosphorus spectrum, 
the next in order having only half the 
intensity. Moreover, next to the in- 
accessible ultra-violet lines, they should 
Ik* the strongest in the wliole spectrum 
by neutral atoms. In the intensely heat- should increase ten-fold or more, hence of the element. In view of this. Miss 

ed solar atmospheres, practically all the if this were really a thallium line it Moore’s conclusion that the presence of 

barium atoms have an electron knocked would be notably stronger in the spot phosphorus in the sun is ’’reasonably 

off them, so that only the first set of spectrum. This coincidence is acci- certain,” appears to be quite conserva- 

lines appear. In the electric arc, though dental, and grave doubt is thrown on tive. 

the atoms are ionized in the hot core, the ultra-violet line — which cannot be Though the lines are weak and there 
they recombine willi the free electrons tested like the other, since the spot a f^w atoms at work absorbing them, 
in the cooler “flame” which surrounds spectrum has never been observed in the amount of phosphorus in the sun 

it, and both sets of lines appear. this region. must he very considerable, for the 

Before we can be sure that an ob- An alnujst opposite case is that of absorbing atoms are in a highly excited 
served coincidence between a solar and caesium. This is so easy to ionize that state and the number in the normal 

a laboratory line has a real meaning the neutral atoms should not appear, state (which absorb the ultra-violet 

we must know not merely the exact even in the spots. Several strong lines of lines) is doubtless many thousands of 

position of the two, and their intensities, the ionized atom agree with faint solar times greater, 

hut also just what the atom or molecule lines, but when the spectrum was fully 

is doing when it produces this line. Is analyzed it was found that these lines TTIROM the same studies the evidence 

it neutral <ir ionized? Is it in its normal were absorbed only by atoms which J/ for sultur in the sun has been greatly 

state, or “excited” by previous loading were not merely ionized but very highly strengthened. Three strong lines were 

with a store of energy? And what other excited. The proportion of atoms which discovered some yeais ago by a Ger- 

stronger lines ought to appear if this are so greatly stored with energy can man. Dr. Meissner; the latter work has 

one is really what we suspect? he calculated, and comes out vanish- brought the list up to mure than twenty. 

Analyzing the structure of a spec- ingiy small, so again a chance agree- Phosphorus and sulfur in the ionized 
trum itself is curiously like solving a nient has “deceived the very elect.” slate were identified in the hotter stars 

cross-word puzzle, but determining several years ago. More recently two 

whether an element is present in the ^T'HOUGH two elements have thus elements not represented in the solar 

sun often requires real detective work. A been lost to the list of those record- spectrum have been identified in stars 
The obvious cases, like iron and ed as present in the sun when the re- of the same sort. Ionized neon was de- 
nickel, where hundreds or even thou- \ ision of Rowland's table was published tcried by Menzel a few months ago, 

sands of lines agree perfectly, were dis- six years ago, five have been added, and the neutral element at Mount 

posed of long ago. But the hard cases. One of them — platinum— comes in be- Wilson a little later (in a cooler star), 

where only a few of the strongest cause of new lists of the strongest lines, Now comes from the Yerkes Observa- 

accessible lines show in the sun and a few of which were found to be present, tury the discovery by Dr. Morgan of a 

these but faintly, have only been cleared Two others, lutecium and tantalum, number of lines of ionized argon in the 

up recently. Sometimes, even now, it is were added by new and accurate mea- star Upsilon Sagitarii. Comparison with 

difficult to reach a verdict. For example, sures in the laboratory which made it the strongest laboratory lines leaves no 

two or three of the strongest lines of possible to be sure of the exactness of doubt at all of the identification, and 

tin agree satisfactorily with faint solar agreements that were previously uncer- «)ne moie element is added to the list 

lines in the ultra-violet. But one other tain. Tantalum, by the way, has just of those whose existence outside the 

line of about equal strength does not been detected by Dr. Kiess of the earth has been demonstrated, 

show up. Whether the observed co- Bureau of Standards. One more spectroscopic announce- 

incidences are mere accidents is not yet Fluorine has been identified in still a ment came by telegraph from the Lowell 
certain. We know of no other substance new way. The lines of the atoms do not Observatory to the recent meeting of 

that produces lines in just these posi- appear, but a compound with silicon the National Academy of Sciences. In 

tions, but by no means all the possibili- gives strong bands which are faintly but co-operation with the University of 

ties have been exhausted. Osmium is definitely present in the sun. Finally, Michigan, evidence has been obtained 

still more annoying. It has several of for the moment, we have phosphorus, that the remarkably heavy bands which 

the strongest lines in the accessible part This is hard to ionize and only the appear in the spectrum of Uranus and 

of the ultra-violet, but every one of these neutral atom and its spectrum need be Neptune, and less strongly in Saturn 

falls so close to a line of iron or some considered. All the strong lines in this and Jupiter, are for the most part due 

other abundant element that the latter are in the far ultra-violet, hidden hope- to methane. The quantity of gas re* 

“mask” them in the sun, and we can- lessly behind the veil of ozone in the quired to produce so great an absorp- 

not tell whether or not they are there, earth’s atmosphere of which we wrote tion must be very large. If some benevo- 

a few months ago. Theory indicated lent magnate could only lend the spec- 

S ometimes an earlier verdict has to that there should be more lines in the troscopists a few miles of large-bore gas 

be reversed. Thallium, for example, infra-red, and these were discovered a pipe, and fill It with the natural gas 

has two very strong lines (due to the year or two ago by Dr. Kless. Shortly (mostly methane) which is produced in 

neutral atom) in the green and the afterward tne same spectral region — in such enormous quantities, it would be 

ultra-violet. Both agree with very faint the vicinity of 10, (KX) angstroms — ^was possible to determine how much of the 

solar lines. But the green line is not measured at Pasadena by Mr. Babcock, gas there is above the planets* surfaces, 

strengthened in some spots. Now thal- Miss Moore at Princeton^ who has had and then perhaps to find what the 

lium is easy to ionize, and few of its very extensive experience in these mat- temperature of Neptune must be to keep 

atoms mtist remain neutral in the sun. ters, recognized the coincidence of three the gas from condensing . — Princeton 

In the cooler spots the proportion solar lines with lines of phosphorus. IJniifetsity Observatory, April 29, 1934, 
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Splitting Seconds 


O F the many strange devices to be 
found in scientific laboratories 
perhaps none is stranger than a 
certain unimposing crystal ring in the 
Bell Telephone Laboratories in New 
York. From this glistening ring go im- 
pulses which regulate great broadcast- 
ing stations; impulses which measure 
the How of time; impulses which clock 
the planets in their unending gyrations. 

The crystal ring plays an important 
rcile in the forward march of science. It 
helps the scientists at the Laboratories 
in their constant quest for greater 
knowledge; it permits them to peer 
further into the unknown and to solve 
the mysteries and secrets of nature. It 
divides the second, man’s smallest 
named division of time, into 100,000 
parts and, therefore, is capable of mea- 
suring periods of a few minutes with 
an accuracy of one part in 5,000,000! 

But why divide the second into such 
small parts? Wherein lies the need? 

The answer is that all of science and 
much of our everyday life depends 
upon a few definite standards. To the 
scientist, the fundamental units are 
those of length, the centimeter; weight, 
the gram; and time, the second. The 
unit of length and the unit of weight 
are definite, man-made blocks of metal. 
The unit of time, the second, is a much 
less tangible thing; and the measure- 
ment of time takes us back to the very 
beginning of time itself. 

T O trace the evolution of modern 
time measurement, we must go back 
to the mysticism, the superstition, and 
sun-worship of the Chaldeans. These 
ancient people evolved the seven days 
of the week from the Sun and Moon and 
the five planets: Venus, Mars, Mercury, 
Jupiter, and Saturn. They worshipped 
the planets as gods and the Sun was 
their greatest god. The Moon, which 
ruled at night in place of the Sun, was 
the god next in esteem. One day each 
week was set aside for special worship 
of the Sun and this day became Sun Day 
or Sunday. Likewise the second day of 
their week became Moon Day or Mon- 
day. 

The time required by the sun to 
travebe its path through the belt of the 
ecliptic was divided into the 12 con- 
stellations of the Zodiac to form the 12 
months of the year. The day was divided 
into 12 hours and for a smaller divi- 
sion of the hour they turned to their 
mathematical system in which the figure 
60, called Sos, was regarded as a mystic 


Quartz Crystals Furnish the Basis for 
Time Keeping of Extreme Accuracy 



A group of quartz crystals as they 
are delivered to the cutters’ bench 


number derived from the five planets 
and 12 constellations. The hour was 
divided, by this mystic number 60, to 
obtain the minute and the minute was, 
in turn, divided into 60 parts to obtain 
the second. 

The first record of a time machine was 
that called the clepsydra. The word is 
of Greek origin and signifies “water- 
thief.” The machine was in reality a 
water clock which measured time by 
the ascent or descent of a float on the 
water in a vessel into which or out of 
which water slowly dripped. 

The first mention of a sundial is 
found in the Bible (Isaiah, 38:8) in the 
period of 700 B.c, However, Anaximan- 
der, a Greek astronomer (610-547 b.c.) 
is credited with the invention of the 
sundial. It is known that the early 
Egyptians used obelisks as sundials by 
measuring the time of day according to 
the length and direction of the shadow 
cast by the obelisk. 

T oothed wheels were known about 
300 B.c. but it was not until 145 B.c. 
that they were first applied to clepsydras 
to cause a pointer to revolve over a dial 
plate on which hours were marked. This 
machine was made by Ctesibius in 
Alexandria. Pope Sylvester made a 
clock at Magdeburg about the year 9%. 
In 1583, Galileo discovered the prin- 
ciple of the pendulum, and in 1657, 
Huygens, who was born at the Hague, 
presented to the government of his na- 
tive land the first pendulum clock ever 
made. From then on, the art of clock 


making evolved rapidly until today our 
modern ship chronometers are accurate 
to about one second each day or per- 
haps 300 seconds a year. 

The second, as it is universally ac- 
cepted today, is in reality 1/86,400 of 
the mean solar day, or 1/86,400 of the 
average time over the period of a year 
that it takes the earth to make one 
revolution about its axis. Time, there- 
fore, is a substance of astronomy and 
for its precise and constant determina- 
tion, we are in the hands of astronomers. 



A diamond saw is used to cut the 
crystal into slabs of varying size 


Nightly, in clear weather, time is 
checked by observing the transit of the 
fixed stars as they traverse the cross 
hairs of powerful telescopes. Hundreds 
of observations at numerous observa- 
tories are the basis of our time. Between 
observations, we trust to clocks. 

Most precision clocks depend for 
their accuracy on the swing of a pen- 
dulum. Under conditions of constant air 
pressure and temperature, and undis- 
turbed by earth tremors, an astronomi- 
cal clock can be counted upon to tick 
off seconds of extreme precision. By 
adjustments from star observations, any 
tiny errors that might creep into the 
rate of swing of the pendulum may be 
corrected. 

Astronomical clocks have certain 
limitations. They are large,^they must 
be mounted in vibration-free vaults and 
require the utmost in care and protec- 
tic»n. The interval of time they originate 
is usually an even second. Another de- 
vice, the electrically driven tuning fork, 

*Courttty Electrical Rcitarch Pro^ucta, Inc. 
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has been employed as a standard of 
time, sub-dividing the second into rea- 
sonably small parts. Many tuning-fork- 
controlled devices are in commercial 
use. But what is the scientist to do if his 
problem requires an exact one hundred 
thousandth or millionth of a second? 
His pendulum device or his tuning fork 
are of small avail. 

We speak in these days of a radio 
station operating on a frequency of 600 
kilocycles, meaning 600,000 oscillations 
a second. The Federal Radio Commis- 
sion says this frequency must be main- 
tained between 599,950 and 600,050 per 
second. This is but one of many cases 
requiring the splitting of the second 
into an unbelievable number of exactly 
equal parts. 

T O most of us, perhaps, such frac- 
tJons of a second are amazing. That 
they can be measured and counted with 
an accuracy of one part in millions is 
still more amazing. But with the aid of 
the crystal ring, it becomes a simple 
matter. 

The principle on which this ring 
works may be demonstrated with a com- 
mon lump <if sugar. If a sugar lump is 
broken in two in the dark a small bluish 
glow may be seen in the fracture. The 
explanation of this phenomenon is that 
when certain crystalline substances are 
subjected to strain, small currents of 
electricity are set up in the crystals. 
Science has known this for many years. 
It has also known that if a crystal is 
put in the field of a small pulsating 


made to indicate millionths of a second. 

Great possibilities were seen in these 
vibrating crystals. The crystal finally 
decided upon was quartz since it is one 
of the most stable substances known. 
The final shape became a ring several 
inches in diameter and about an inch 
thick. In a room on the seventh floor 
of Bell Telephone Laboratories are four 
of these crystals. Three of them divide 
the second into one part in 100,000. The 
fourth vibrates at a slightly different 
rate and is used for checking the other 
three. In case lower frequencies are 
required, intricate vacuum tube cir- 
cuits, known as sub-multiple generators, 
step down the frequencies of the crystals 
to lower ranges. This step-down is made 
in three stages. One stage steps down 
from 100,000 cycles to 25,000, the next 
from 25,000 to 5000, and the final from 
5000 to 1000. 

Although this apparatus was devel- 
oped primarily as a standard of fre- 
quency, it is inherently a standard of 
time as well. A frequency of exact!) 
1000 cycles per second is one in whieli 
the individual cycles are each accurately 
a thousandth of a second in duration. 
By employing some means of counting 
the cycles, therefore, a clock is secured 
that is as precise in its time determina- 
tions as is the original crystal oscillator 
in its frequency of vibration. By using 
a synchronous motor, and allowing this 
motor, through suitable gearing, to drive 
the hands of the clock, the required 
time-piece is available. The clock, thus 
constructed and in use at the Labora- 


tories, has a mechanism which gives off 
onc-second impulses and is daily 
checked against the one-second time 
signal pulses sent out from the Naval 
Observatory at Washington from star 
observations. Even unchecked, the error 
of these amazing crystals would amount 
to not more than ten seconds a year, or 
one part in 3,000,000! 

The fretjuency of the crystal is only 
to a small degree affected by tempera- 
ture changes. To eliminate any possible 
variance, the temperature of the crystal 
itself is controlled automatically to 
within a hundredth of a degree centi- 
grade. 

T he standard frecpiency impulses of 
this crystal oscillator, within the 
limitations of the transmission system, 
may be sent by wire anywhere. They 
may be transmitted over the regular 
long distance telephone wires. Thus, 
for instance, high precision electric 
clocks could be checked from any point 
in the country by transmitting a stand- 
ard frequency over telephone wires. 

Likt^wise, wherever a standard fre- 
(jiicncy is desired, for purposes other 
than timekeeping, the magic ring stands 
u*ady to serve. Many great broadcasting 
stations now control their transmission 
frequencies by means of it. Actually, 
it is possible to control the frequency 
of every station in the country from this 
quartz circlet. Indeed, wherever time or 
frequency measurements are made or 
conqmred, this one magic ring may serve 
as the master for the entire country. 

By the use of thi« master time source, 
new standards are brought to all users 
of precision time. Its industrial uses 
are endless. 

It is one of the marvels of our great, 
modern, meehanical and electrical sys- 
tems that their control is for the most 
part centered in devices that are tiny, 
when compared with the forces they 
command. The simple little crystal 
circlet, only yesterday an inanimate 
thing with unknown potentialities, is 
today a tool useful for manifold pur- 
poses. Through expert scientific re- 
search it has become a great controlling 
force. 



After the tawing operation, telected tlobt of cryttal plate are further cut into 
rings. The plate, two of the rings, and the core disk are shown above 


electric current it will vibrate mechani- 
cally, and conversely, that it l>ecome8 
electrified, alternately positive and nega- 
tive, when pressure is reversed periodi- 
cally. 

Here then is one method of obtaining 
electric currents at high frequencies by 
using crystal vibrators which maintain 
their oscillations with a high degree of 
uniformity* The action is not unlike that 
of a pendulum which, as it swings one 
way, becomes positively charged and 
as it swings the other becomes nega- 
tively charged. Instead of indicating 
seconds or half seconds by its oscilla- 
tions, however, such a crystal can be 



Various forms into which quartz crystals have been shaped during the course 
of experimenul work. One of the rings mdhtloned in teat is at right 





Sterilization 



The author 


N ATURE’S method of insuring the 
survival of mankind and promot- 
ing a certain amount of progress, 
was to kill off, by severe conditions of 
life, the weak and unfit (and, inciden- 
tally, many others) while the children 
of the strong, able, and intelligent had 
a better chance to survive, reach ma- 
turity, and become the parents of the 
next generation. 

The progress of civilization has made 
many changes in this primitive and 
ruthless but effective program of natu- 
ral eugenics. The increasing complexity 
of culture and science has resulted in 
the failure of the more intelligent part 
of the population to produce enough 
children even to replace their own 
numbers. The reasons for this, found in 
a great range of educational, social, 
biological, and particularly economic 
factors, are too complicated to analyze 
here in detail. 

On the other hand, these factors have 
not made themselves felt to the same 
degree among the feeble-minded, the 
unstable, the restless, the alcoholic, and 
the chronically dependent paupers. Not 
only has the birth rate in these groups 
continued relatively high, but the 
progress of civilization, human sym- 
pathy, and charity have intervened in 
nature’s plan, rescued these weak and 
defective children, nursed them to ma- 
turity, and allowed them to reproduce 
children. who often perpctuati^d their 
own type and^weakness. 

The resulting trend toward race de- 
generacy is evident in statistics so well 
known that they need not here be re- 
hearsed. The average family of the 


Human Betterment Demands It 
By E. S. G O S N E Y 

President. Human Betterment Foundation 
Paaadena, California 


college graduate in the United States 
has l^en standardized at two children. 
The average family which sends a child 
to the home for the feeble-minded in 
California consists of four children; 
and the family which has been de- 
pendent upon the county charities for 
five or more years contains five children. 

No one will deny that there is in each 
generation some degree of inheritance 
of physical and mental fitness. There- 
fore, on any theory of heredity it is 


lion ever since it was first used officially 
in the United States 35 years ago. 

The progress of eugenic sterilization 
has resulted from the discovery of sur- 
gical operations that would prevent 
parenthood without unsexing the indi- 
vidual or altering his life in any other 
way. “.Sterilization”, to many, suggests 
the crude, cruel, and mutilating prac- 
tice of castration, used for one reason 
or another since the dawn of history. 
There is no comparison. The eugenic 


What Dr. Adolf Lorenz the Famous 
Viennese Surgeon says of Sterilization* 

BELIEVE in sterilization of the unfit,^^ said Dr. Lorenz, 
-L ^M)eeause it is the duty of medicine to prevent disease and 
this is one means of prevention, mental and otherwise. 

lielieve it should apply to all mental cases, congenital 
drunkards, criminals, moral defectives. It is to be hoped it 
will be successful in Germany, and most probably it will be 
successful. It eventually will come to all civilized countries as 
a means of getting rid of the scum of humanity.’’ 


clear that under existing conditionK the 
average level of intelligence and of 
physical and mental fitness in the Amer- 
ican population is declining steadily 
from generation to generation. The exact 
rate of this decline is debatable. The 
fact that the decline exists, is not de- 
batable. 

Every civilized country faces a simi- 
lar situation, and the past two or three 
decades have seen a vigorous and deter- 
mined attempt to meet the problem, on 
a scale which has not been used since 
the vain attempt of Augustus to prevent 
the disappearance of the Roman peo- 
ple, more than 1900 years ago. 

T he program of eugenics, though not 
generally understood, is as extensive 
as civilization itself. Some measures aim 
at making parenthood more attractive 
or less burdensome to the fit part of 
the population. Others aim at r^uoing 
the fecundity of the unfit. One of these 
measures, surgical sterilization, is so 
radical, so far-reaching In Us possibiii* 
ties, and so humane in its application, 
that it has attracted widespread atten- 


sterilization operations now used do not 
remove any gland or tissue, or inter- 
fere with any flow of blood or nerve 
supply. They are a means of protection 
to the patient, as well as to this and 
future generations. Such sterilizations, 
when understood, are therefore usually 
welcomed by the subject, who feels that 
further parenthood for him or her is 
not desirable. Our survey in California 
shows that, on the whole, the best 
friends of sterilization are the patients 
and their families, for they, better than 
anyone else, know what it means to be 
protected securely from parenthood 
which they are unable to meet suc- 
cessfully. 

Following the initial sterilization op- 
erations in Indiana from 1899, which 
were done without any law but de- 
pended merely on the consent of the 
patient, the results proved to be So sat- 
isfactory that in 1907 Indiana adopted 
the first of the modern sterilization laws. 
Such laws are now in force in 27 Ameri- 
can states, the following list showing 
also the year in which the first steriliza- 
tion statute was adopted : 
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Indians 

i9or 

Alabama 

1919 

('nllfornla . 

1909 

North Carolina 

1919 

Connecticut 

1909 

Delaware 

1923 

Washington 

1909 

Montana 

1923 

Iowa 

1911 

Virginia 

1924 

Kansas 

1913 

Idaho 

1925 

Michigan 

1913 

Maine . . . 

1925 

North Dakota 

1913 

Minnesota 

192.5 

Wisconsin 

1913 

UUh 

1925 

Nebraska 

1915 

Mississippi 

1928 

New Haiupslilru 

1917 

Arliona 

1929 

Oregon 

1917 

West Virginia 

1929 

South Dakota 

1917 

Oklahoma 

1931 


Vermont 1931 


In addition to this, eugenic steriliza- 
tion is now on the statute books of the 
Provinces of Alberta and British Colum- 
bia in Canada, of Denmark, Germany, 
the Canton of Vaud in Switzerland, the 
state of Vera Cruz in Mexico and the 
free city of Danzig. Half a dozen other 
foreign countries arc apparently about 
to adopt the measure and some of them 
may have dune so before this article 
appears in print. 

A measure which thus applies to more 
than 150,000,000 civilized people, and 
of which there is 35 years official experi- 
ence in the United States, has obviously 
gone far beyond the range of novelty or 
experiment. Nevertheless, adequate in- 
formation as to the actual results of 
surgical sterilization was lacking until 
a few years ago. 

C ALIFORNIA adopted a sterilization 
law in 1909 and it has been continu- 
ously applied ever since, with about 
10,000 operations to date. This experi- 
ence therefore represents the largest 
body of available evidence, and since it 
extends over a quarter of a century, a 
careful study of it should be sufficient to 
furnish conclusive proof as to how 
sterilization actually works out in prac- 
tice. In order to satisfy myself and make 
this evidence available to anyone inter- 
ested, so that he might study it and 
draw his own conclusions, I organized 
a group of specialists in various lines 
nearly nine years ago and undertook 
the intensive study of the first 6000 
cases sterilized. 

Most of the research was done by Dr. 
Paul Popenoe, a well known biologist 
and specialist in the field of human 
heredity, but the progress was followed 
carefully by many others and all of the 
material was submitted before publica- 
tion to a group of critics representing; 
every point of view and sometimes num- 
bering as many as twenty or thirty. Due 
to the care with which the study was 
made, its results have at no time been 
attacked, though they have been spread 
far and wide, and presumably brought 
to the attention of every possible type 
of critic, through the distribution of 
hundreds of thousands of pamphlets as 
well as through the original publica- 
tions in a score of technical journals. 
These pamphlets, which contain the 
only first-hand study of any large body 
of evidence on the subject, are supplied 
to all who request them, and I consider 
it a testimony to the impartiality and 
accuracy of our investigation, that its 


Dr. Harry Sharp, called **the father of 
sterilization.^’ While physician of the re- 
formatory at Jetferionville, Indiana, he 
began sterilization there in 1899. There 
was no sterilization law, but he proceeded 
merely by obtaining the consent of the 
patients. It soon became known that the 
results were satisfactory. In 1905 Penn- 
sylvania’s legislature passed the first mod- 
ern sterilization law. This, however, was 
vetoed by the governor, leaving Indiana, 
in adopting a statute in 1907, to be the 
first of the states to put sterilization into 
force with actual legal authority. Dr. 
Sharp is still alive and practicing medicine 


results are cited as conclusive alike by 
those who favor sterilization and those 
who oppose it. The results seemed so 
important, so cogent, and so worthy of 
widespread dissemination and study 
that we organized the Human Better- 
ment Foundation and endowed it in 
order to carry on this educational work. 

The California law applies only to 
tlie insane or feeble-minded committed 
to the state institutions and is compul- 
sory in its character. If it appears to the 
Medical Superintendent of any one of 
the institutions that sterilization would 
be desirable for the protection of the 
individual, of society, and of posterity, 
he reports this fact along with the evi- 
dence on which his conclusion is based. 
If the recommendation is approved by 
the Director of the State Department of 
Health and the Director of the State 
Department of Institutions, the opera- 
tion is then mandatory. 

In practice, however, it has been the 
custom to get the written consent of the 
patient’s nearest relative or guardian, 
and rarely is the operation carried out 
against their wishes. In most cases they 
are anxious to have it done and more 
and more frequently take the initiative 
in urging that the patient be not re- 
leased without this protection. 

The operation is thus, in the great 
bulk of the cases, virtually a voluntary 
one rather than compulsory. But in 
every state it has been found desirable 
to have a compulsory feature of the law 
and a number of the states which be- 
gan with a purely voluntary and per- 
missive law have later altered their 
statues to introduce a compulsory pro- 
vision. 

That such compulsory sterilization is 
a legitimate exercise of the state’s con- 
stitutional powers was determined by 
the United States Supreme Court in 
1927, ruling on a test case appealed 
from Virginia. In writing the decision 
of the Court on this point, Justice 
Oliver Wendell Holmes referred perti- 
nently to the character of the caae by 
remarking: "Three generations of im- 



beciles are enough.” He pointed out 
further that when no one contested the 
right of the state to demand sacrifice of 
life on the part of its ablest citizens in 
lime of war, it would be strange indeed 
if it could not in time of peace demand 
from some of its lea‘'t useful citizens, 
for the protection of posteiity, a sacri- 
fice much smaller than that of life — 
one in most instances regarded as not 
a sacrifice at all, but rather a protection. 

The compulsory feature is desirable, 
even though rarely used, for a number 
of reasons. In the first place, the patient 
may have no known or accessible rela- 
tives. In the second place, the relatives 
may be as irresponsible as the patient 
himself. In the third place, the husband 
or wife sometimes wants sterilization 
done but is reluctant to sign an applica- 
tion, not knowing what attitude the part- 
ner might take to it later, and therefore 
urges the institution to go ahead on its 
own responsibility. Finally, there are 
occasional cases in which the family 
takes a view of the matter which can 
hardly be shared hy their fellow citizens. 

A CASK illustrating this point, even 
though extreme, is presented by a 
woman with manic-depressive insanity, 
committed to one of tluj psychopathic 
hospitals. Her mother and sister had 
died insane, her brother had committed 
suicide while presumably insane, her 
husband was a sickly carpenter. They 
already had seven children. The Medi- 
cal Superintendent told her she would 
probably be in and out of the hospital 
the rest of her life and suggested that 
she be sterilized since she could not 
take care of the children she already 
had; since any children she had would 
inherit some tendency to raentql dis- 
ease; and since any future pregnancy 
would probably precipitate another 
breakdown. She said she would talk it 
over with her husband. Later she ad- 
vised the Superintendent that they had 
agreed that she should not be sterilized. 
"You know,” she said, "we already have 
(Please turn to page 52) 
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Angling Has 


T O one who is not a fisherman, an- 
gling appears to consist of endless 
waiting and watching for a jerk or 
tremor in a line with u baited hook, re- 
quiring patience far in excess of any 
other sport. 

An angler, however, has abundant 
time to reflect about countless problems 
and, besides, the open air provides good 
appetite. Therefore angling is a health- 
ful and interesting distraction. Further- 
more, by the u.se of scientific methods it 
can be developed into an intelligent, 
scientific recreation, with a string full 
of proof to satisfy the acijuired appetite. 

The average fisherman uses methods 
and equipment which are based largely 
on the oratorical gifts of the salesmen 
in sporting goods stores. It is remark- 
able how few are the fishermen who 
really know the scientific reason for suc- 
cess in fishing or the lack of it. They 
unwisely put themselves in the place of 
the fish and assume the fish to react as 
they themselves uouid if they were con- 
fronted with a baited hook. This, for 
example, is why they believe that the 
most important properly of a float line is 
that it must not be seen. The fact is that, 
if the fish should rely on its eyesight 
alone, all fishermen would be success- 
ful. However, because of a difference 
between air and water the sensory or- 
gans of fishermen and fish have devel- 
oped along different lines. Fish do not 
see or hear or smell — nor do they 
taste or feel —as we do, and the differ- 
ent sensory organs are of necessity 
constructed in quite a different manner 
in a fish. 

In order to allure fish it is therefore 
necessary to know just what are the 
important senses of the fish, and how 
it seems when one puls oneself in their 


place— the fish, instead of the fisherman. 

Take first the sense of vision. In the 
human eye, light rays enter the first 
lens through the cornea, which contains 
a transparent fluid of refractive index 
the same as water, namely, 1.33. Next 
it passes through the pupil to the second 
lens, which has a refractive index of 



1: Medium sized hook and gut* 2: 
Fine sized hook, finest gut-^ood 
for three pounds. 3: Metal wire, of 
same strength as last. 4: Metal wire 
31/1000 inch diameter, 1% pounds 

about 1.41. From this it proceeds 
through almost pure water to the retina, 
where the image is picked up by the 
optic nerve. 

This device of sight is highly efficient 
in air, which has a refractive index of 
1.00, but when immersed in water, which 
has a refractive index of 1.33, it is very 
inefficient. The reason for this is that, 
as is shown by the principles of optics. 


IIow to Take Mean Advan- 
tage of a Poor Fish 

light ray.s which enter the eye will then 
not be refracted by the first lens but 
will go through to the second lens in a 
straight line, and this will have a rela- 
tive refractive index of only 1.41'r*1.33, 
or 1.06, which is too low to make pos- 
sible a sharp image cm the retina. 

I N order to improve upon the low re- 
fractive power of the eye of a fish, 
nature has increased the curvature of 
its only active lens to |he maximum pos- 
sible, which is the sphere. As we know 
fnim optics, the disadvantage of a spher- 
ical lens is that only the very central 
rays will give a tolerably clear image. 
It exliiblts marked spherical aberration. 
This, combined with the low refractive 
index, makes fish very near sighted an- 
imals. They are able to sense changes 
in light intensity, but are unable to dis- 
tinguish between the forms of objects. 
We then draw the conclusion that the 
visibility of the float line and hook has 
no influence on fishermen’s luck. We 
may also see that a flash reflected from 
a shining spoon or wobbler may allure 
with the same power as the reflection 
from the side of a fish. 

Next, hearing. Tn fishermen the ear 
is divided in three parts: The external, 
the middle, and the internal ear or the 
labyrinth. Fish possess only this latter 
part. The reason for this difference is 
clear. The function of the ear is to col- 
lect vibrations of various frequencies. 
In the case of humans the ear is sur- 
rounded by air and the funnel-shaped 
external organ is an efficient device for 
collecting these vibrations, because the 
medium in which they are set up ha»i a 



The human ' eye hi air 
has a high rdattve in- 
dex of ^fraction, and a 
perfect image of objecti 
looked at it formed on 
the ^retina. Contrast With 
the author’s other draw- 
ing on opposite page 
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Scientific Angles 


T he accompanying article sug- 
gettf that fifhermen ihould study 
the special senses of fish and in 
catching them apply the knowledge 
thus gained. It mentions the *'lat- 
eral line” (see sketch of a fish on 
following page) which apparently 
enables the fish to feel at some dis- 
tance the delicate waves of compres- 
sion set up in the water by a wrig- 
gling worm. Many experiments per- 
formed on fish by biologists indicate 
that some of them possess this organ 
and its ^*touchy** or teletacting sense. 

In a 12-page article published in 
the Quarterly Review of Biology 
(Vol. VII, No. 3), Lucien H. War- 
ner reviews these many experiments, 
quoting from 37 articles previously 
published in biological journals, 
mainly foreign* He states that **blind 
fish successfully avoid obstacles, and 
that blinded fish soon learn to do so. 
• • • As a fish approaches an obstacle 
the water disturbance caused by iu 
own motion and other water move- 
ment is supposedly reflected from 
the obstacle, and the fish, detecting 
this low frequency *echo’, avoids the 


object.” The same author tells how 
one experimenter discovered that the 
mere approach of a little glass tube 
caused a blipded fish to avoid it, the 
tube being successfully located by 
the blind fish even when moved slow- 
ly toward it. When the water was 
made turbulent the fish still respond- 
ed similarly, sensing the approach 
through this ^interference.” 

According to Mr. Warner, not all 
fishes are deaf but they do not hear 
so well as air-living animals. They 
are most sensitive to low-frequency 
disturbances. Whether this be called 
hearing or feeling is immaterial, 
man’s difference in nomenclature be- 
ing based arbitrarily on his own low- 
er limit of hearing, at 16 vibrations 
per second. What humans call noises 
must be of great intensity to be ef- 
fectively transmitted to fish via the 
air, though jumping on a stream 
bank readily transmits low-frequency 
vibrations to them via the earth and 
water. Fishes have ears for high-fre- 
quency sounds but sense low-frequen- 
cy sounds better, using their 
^touchy” sense.— -T/te Editor, 


density of only one thousandth of that 
of which the ear is built. Fish, on the 
other hand, are surrounded by a medium 
having the same density as that of 
which they are built, and their whole 
body partakes of the vibrations set up 
in this medium. The labyrinth is the 
only organ required to transfer the 
physical vibrations to the nervous sys- 
tem. As the receiving nerve centers of 
a fish are built much the same as ours, 
we may assume that its sense of hearing 
Is similar to ours — possibly better, on 
account of the high density of water 
with which the nerve centers are in di- 
rect communication. 

H earing and feeling are closely re- 
lated senses and in the case of fish 
there is no definite borderline between 
the two. In addition to periodic sound 
waves there are other waves- -non-peri- 
odic pressure waves which humans can- 
not perceive. A worm wriggling in the 
water or an insect falling on the surface 
will set up waves of pressure in the 
water around them and these will in- 
stantly be noticed by the fish. For this 
purpose, it has an extremely suitable 
organ, the “lateral line.” As we, our- 
selves, do not possess this organ, it is 
difficult for us to imagine how its sen- 
sations feel, but there is no question 
that its sensitiveness is far superior to 
that of fish vision. This fact is affirmed 
by the strong lateral nerve system con- 
nected to it. The best analogy we can 
give is that of a blind man with his 
stick, but the fish has long “slicks” in 
all directions, and every stick has a 
sensitivity equal to the tip of your 
tongue — every stick is in fact a “tele- 
toucher.” Most fishermen do not pay 
much attention to this organ, but it is 
nevertheless the organ which causes 
more bad luck among fishermen than 
all the other senses combined. With this 


organ, fish are able to feel the least 
“touchiness” in the surrounding me- 
dium. 

We therefore draw the next conclu- 
sion — that fish are more “touchy” than 
fishermen, and that we should pay 
closer attention to arranging the float 
line so that it will be as little likely as 
possible to excite the special touchy 
sense of the fish by setting up unnatural 
vibrations in the water. 

The chemical senses, smell and taste, 
which are separated in fishermen, are 
combined into one by fish. As the nature 
of smell is to perceive odorous matter 
highly diffused in air, and as fish are 
not surrounded by air, there can be no 
sensation of smell as it is known in 


fishermen. There may, however, be a 
better developed sense of taste, judging 
from the abundant distribution of taste 
buttons in and around the mouth and 
on the sides of the head. It is possible 
that fish can taste matter highly diffused 
in water as easily us we smell it in air. 
Taste and smell are quite different sen- 
sations. It is only occasionally that an 
agreeable smell arouses our desire to 
eat. Some fine perfumes, for example, 
have a definitely disgusting taste. The 
practice of some fishermen of perfum- 
ing the bait is useless and unscientific. 
There is no reason to assume that fish 
should want violet perfume included in 
their diet, merely because we like the 
smell of violets. Most of the “wonder- 


Th« fith’i eye if im- 
mersfd in water, which 
has a rafractiva index 
of 1.33, and the lens, 
which is spherical, 
cannot form a sharp im- 
age on the retina. Thus 
fishas hava poor sight 
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ful** prepared baits and prescriptions 
for baits can be classed as hokum. 

Expert fishermen will tell you that, 
when it comes to catching fish for 
the sake of the fish more than for exer- 
cise and fresh air, there is nothing more 
killing than natural bait, preferably live 
and employed in not too large a quan- 
tity. Of this the easiest obtainable is the 
ordinary pink earthworm^ which should 
be kept in a can with moss. Even on the 
hottest day there are few fish which 
will not risk stretching the skin of their 
bellies a bit more, just to accommodate 
a nice worm when it starts telegraphing 
its arrival in the vicinity. 

A live bait should always be pre- 
sented to the fish in as natural a C(»ndl- 
tion as possible. A worm which is 
threaded on a hook will not be able to 
broadcast the same pressure waves as a 
free worm and, by the lateral line pre- 
viously mentioned the fish will sense 
danger. Therefore a better way is to 
hook the worm twice through the skin, 
about an inch from either end. Other 
live baits should be presented in a 
similarly natural way, with as little in« 
terference with its broadcasting as pos- 
sible. 

You will often notice that some fish- 
ermen, after having waited for some 
time, pull up the line and change the 
bait. They may do this repeatedly with- 
out the possibility occurring to them 
that something other than the bait might 
be wrong. If the bait is properly at- 
tached and if the fish refuses to take 
h, one may make a fair guess that it 
is the line which is wrong and that its 
presence is being sensed by the fish — 
it occasionally happens that they re- 
fuse to commit suicide. If the fish senses 
the float line, the latter must be per- 
fected so that it cannot be detected. 
Such a line is, however, not to be had 
on the market, and we must do as real 
fishermen do — make it up ourselves. 

I ET us first visualize how we should ap- 
J proach a bait if we were the fish and 
not the fisherman. First, with our tele- 
toucher, the lateral line, we should feel 
the wiggling of the worm or the flapping 
of the fins of a small bait fish at quite 
a distance, and we should be able to 
judge the distance and the direction 
very closely. We might even, if we 
should stay in one spot for a short time, 
get a hint of taste now and then from 
the appetizing bit of nourishment. Still, 
we do not approach because simul- 
taneously with these pressure waves we 
feel other vibrations closely associated 
vrith the bait which warn us of danger. 
These vibrations are caused by the 
float line* We also have the feeling that 
the bait itself is being moved about in 
the water in a manner which is not 
natural for a wornt This is caused by 
the float following the up and down 
motion of the waves on the surface. Be- 


ing a smart fish we do not take the bait, 
in spite of a healthy appetite. If the 
surface is quite calm, we may slowly 
approach it and even touch it, but this 
touch will instantly tell us that there is 
something wrong, for the resistance 
against displacement is different from 
what we should expect. 

AMONG all these appetizing bits that 
act unnatural, however, we sudden- 
ly feel one which acts quite natural, and 
after a brief hesitation we go straight 
after it. Coming very near, we taste it 
more strongly and see its color. We get 
so close that we can nibble at it, and we 



Author’s sketch, showing his ar- 
rangement of floats and line, also 
a fish ’*teletacting” a live bait 


see that there is no noticeable resis- 
tance. We decide to take it. To our 
despair we find that we are caught by 
fishing tackle whose presence we had 
not been able to perceive, even with 
our teletouchers and special senses. 
This tackle is a perfectly balanced float 
line, its surface friction and volume 
reduced to a minimum. 

In order to reduce surface friction we 
must discard all float lines of cotton, 
silk, catgut, and so on, as the fine fibers 
on the surface of these materials give 
a high frictional resistance. There re- 
mains the choice between horsehair, 
Italian or Japanese gut of the finest 
size, and metal wire. Of these, horse- 
hair is too weak, even for small fish, 
and can be counted out. Italian and 
Japanese gut has a tensile strength of 
about 50,000 pounds per square inch 
cross-section and the ffnest of this is 
about nine thousandths of an inch in 
diameter. This can, therefore, sustain a 
weight of about three pounds. In metal, 
only chrome nickel wire is obtainable 
in suitable sizes. This can be obtained 
at radio stores, where it is sold as re- 
sistance wire. Only gage 40 to 31 is of 


interest to us as float lines. Ttie tensile 
strong of this wire is about 150,000 
pounds per square inch of cross-section. 
A 31-gage wire, which is nine one-thou- 
sandths of an inch in diameter, will 
carry about 10 pounds, while gage 40, 
which is three one-thousandths of an 
inch in diameter and like a fine hair, 
will carry a weight of one and a quarter 
pounds. A 36-gage wire will have the 
same strength as the finest gut, while 
its surface will have only about half as 
great an area. Therefore its frictional 
resistance in water will be only half, 
and its volume will be a quarter, of 
that of the gut line. This line will then 
be twice as difficult for a fish to detect 
when nibbling, and four times as diffi- 
cult to feci by means of its lateral line 
at a distance. If given a fine coat of 
black lacquer, it will also be invisible 
to any fish that does not wear spectacles 
to correct its poor eyesight. 

Having made this choice of material, 
we now build our line on the principles 
of least resistance against lateral move- 
ment. We use as little sinker as possi- 
ble, dividing it up into small quantities 
and distributing these along the line. 
We place the first little ball about 12 
inches from the hook, the next one 10 
inches farther up, the next again 8 
inches, and so on — 6, 4, and 2 inches 
apart if we need that many. It is all a 
question of how fast we want the line 
to sink. We now place the float 8i> that 
the bait will hang at the desired depth 
— on a hot day quite deep, on a cloudy 
day higher up, all depending on local- 
ity, wind, and weather — and we balance 
it so that it will just float on the sur- 
face, in order that the least additional 
weight or the least touch of the hook 
will pull it down under the surface. 

Having done this, the float is now 
divided into two parts, a large part and 
a small one. We place the large part 
about 18 inches nearer to the hook than 
the other. Then it will be totally sub- 
merged in the water below the surface 
waves, while the little float above will 
remain on the surface and participate 
in the million of the waves on the sur- 
face. 

By this arrangement we shall obtain 
a perfectly balanced float line with 
which fish can be caught even under the 
most difficult conditions. It will be found 
also that fish caught on such a line are 
usually well hooked. 

O F course, fish can be caught with 
any kind of line, provided they have 
a good disposition or are famishing. 
Unfortunately the latter is not always 
the case, and at such time^ he who has 
the better tackle will usually have the 

better luck Which all goes to show 

that Pritt was right when he said that 
one of the charm# of angling is that It 
presents an endless field for argunileiitt 
speculation, and experiment. 




Time Defeats Bandits 



I N almost any form of robbery, 
the element of time is of utmost 
importance. If money or valuable 
records can be protected by a time 
lock, which is operated while a 
cashier or other responsible per- 
son is ostensibly obeying the com- 
mands of a bandit, the attempted 
robbery will be foiled; the bandit 
cannot possibly wait for the time- 
controlled mechanism to work. Out- 
standing devices of this nature are 
illustrated on this page. 



Left: A cash locker for bank 
tellers, in which reserve funds are 
kept in the time-locked lower section 



Above: The teller dials the combination on the lower sec* 
tton of the locker in advance of his needs and the delayed 
control time lock holds the cash in security until the time 
limit elapses. Should a bandit demand access to the reserve, 
a label on the locker informs him that he cannot get to the 
money until a certain time has passed. Since, by the nature 
of his '^business,’’ he cannot wait, there is nothing for the 
would-be robber to do but to attempt to escape empty-handed 
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When a custodian of funds is forced at the point of a gun to 
dial the combination of a safe or money chest, there is noth- 
ing for him to do but obey the bandit. In the case of a safe 
protected only by a combination lock, the robbery is too 
often successful. If, however, the safe combination is pro- 
tected by a time lock that tUrts to function when the com- 
bination is dialed, there is no possible way to gain access to 
the interior until the time limit has passed. A sign informs the 
robber of the facts. In one type of delayed action lock, a 
secret signal is sent to a central office when the dial is operated 



All pliotogriipliH rourt«<}r DiebolU Sufe and I^k Company 



The problem of keeping rec- 
ords and other valuable 
papers where they cannot be 
stolen or used by unauthor- 
ized persons is of utmost im- 
portance to banks and busi- 
ness houses. In the Rekor- 
desk sale shown open at the 
left and closed at the right, 
a combination lock protects 
such property. After the 
combination has been dialed, 
pressing of buttons opens or 
closes the lid in quick time 
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Sundials and Their Construction— V 


Materials for Construction; Calculating Time 
By R. NEWTON MAYALL 

Landscape Architect 

and MARGARET WALTON MAYALL, M.A. 

Reaearch Aaaiatant, Harvard College Observatory 



A dial fashioned out of sheet lead, 
by the authors, with tools easily 
available in the average household 


S undials may be faHhlonod from 
almost any material. The must 
serviceable and preferred mate- 
rials are hard wood, lead, brass, bronze, 
and stone. Slate and sandstone are not 
80 serviceable as other stones, because 
they are more affected by the weather 
and chip easily. In many cases it is 
found necessary to use some other mate- 
rial for the gnomon than that used for 
the dial plate. The most serviceable 
materials for the gnomon are lead, iron, 
brass, and bronze. If the dial is to be 
placed in an exposed place where it 
will be subject to much handling, lead 
should not be used for the gnomon, be- 
cause of its softness. 

If a dial is to be cast or cut in stone 
by one skilled in the art, or if one has 
the necessary tools, little attention need 
be paid to the various materials, other 
than the type desired. A layman will 
find hard wood, lead, and brass the best 
materials to use. Many interesting dials 
have been made of wood. These are 
usually placed in the wall of a wooden 
dwelling or other frame structure. 

Lead and brass are very suitable for 
dials which are to be placed in the gar- 
den, and their color, if allowed to 
weather naturally, blends harmoniously 
into the surrounding landscape. 

Bronze and stone are used more for 
dials which are to he placed where the 
public has access to them, or for 
memorials. 

In England and Germany there are 
dials that have been painted on the wall 
of a building, and the gnomon made of 
wrought iron. This type of dial is very 
attractive and especially applicable to 
a brick or stone building, and it may 


easily he set up. Most dials of this type 
have a white background, which may 
he accomplished by painting. 

An accompanying illustration shows 
a dial made of lead, one-quarter of an 
inch thick. This dial was made by the 
authors, and the tools used in its con- 
struction were an ordinary cheap hack- 
saw, jack knife, ice pick, emery cloth, 
and a small file. The time consumed in 
constructing this dial, from scratching 
the lines on the lead to the finishing 
off, was about four hours. 

D ial “furniture** is a term applied 
to those additional lines and sym- 
bols which are found on many old dials. 
These lines show the difference between 
apparent time and mean time; they de- 
pict the constellations, points of the 
compass, equinoxes, zodiacal signs, and 
so on. Such lines often enhance the 
beauty, interest, and usefulness of the 
dials displaying them. 

The furniture most commonly found 
on dials is the lines and figures, which 
show: (1) the difference between ap- 
parent and mean time (equation of 
time); (2) the sun*s declination; (3) 
the time of sunrise and sunset; (4) the 
zodiacal signs; and (5) the points of 
the compass. 

In addition to the^ above, the Baby- 
lonian hours (reck^n^ from sunrise 
to sunset) ; the Jewish hours (the old, 
unequal planetary hours) ; the Italian 
hours (beginning at sunset); and 
meridian lines to sh^w when it is noon 
at any particular place on the earth, are 
sometimes placed on the dial plate. 

T he discussion which follows next 
has been written primarily for the 
layman, in an endeavor to clarify the 
subject of time, as well as to aid in 
making sundials more useful and of 
greater interest to those who possess 
them. 

Timekeeping is based upon the pe- 
riod in which the earth makes one com- 
plete revolution upon its axis. For cen- 
turies this period, which we call the 
day, has been divided Into 24 equal 
parts called hours, each hour consisting 
of 60 minutes, and each minute of 60 
seconds. This period may be measured 


by observing the daily motion of the 
stars or the sun. The period is deter- 
mined when the object observed, hav- 
ing completed one revolution, returns 
to its starting point. For convenience, 
let us use the observer’s meridian 
as a starting point. Then a solar day 
would be the interval between two suc- 
cessive crossings of that meridian by 
the sun. 

Because the sun Is not fixed, as the 
stars appear to be, but moves irregu- 
larly in a path across the sky, complet- 
ing a circuit in a year, it is only natural 
that this interval should vary. Obviously 
a clock which ticked off 24 hours in the 
interval of a solar day would be an 
irregular mechanism, difficult to make. 

We look upon a good clock as one 
that runs uniformly, day after day. For 
such a clock the day must be uniform 
in length. If we average the values for 
the length of the solar days throughout 
the y^ar a mean (average) solar day 
wilt be obtained. Therefore, if a clock 
is adjusted to tick off 24 hours during 
this mean interval, it will show what we 
call mean solar time. The irregular solar 
time is called apparent (real) solar 
time^ in order to distinguish it from 
mean solar time. 

Thus, if we had two clocks (one 
showing mean time and the other ap- 
parent time) reading 0 hours, and if we 



rourteuLOda Krllomi oC N«« IfinptblM. Photograph 
by T. F. and 8^ Co . art bronao foundars 

A dial at the Odd FeOows’ Hwo, 
in Concord, N« H. It roads to tlia 
nearest minute. The correction for 
obtaining sundard time is on it 
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started them off simultaneously, it is 
evident that in a short time they would 
disagree. The difference between their 
readings is called the equation of time. 
The discrepancy between the two clocks 
is shown in the accompanying table, for 
every day in the year, where the 

equation of time — mean time — 
apparent time. 

Therefore, it is possible to obtain the 
reading of one clock from the reading 
of the other for any day in the year, 
through the medium of the equation of 
time. For example, from the reading 
of a sundial, which shows apparent time, 
it is possible to obtain the mean time 
of the place or locality in which the 
dial is situated. 

Too much importance cannot be 
placed upon the determination of the 
locality of a dial, because a sundial 
reads noon when the sun is on the 
meridian of the locality. The reading of 
a dial in one locality will differ from 
that of a dial in another locality east 
or west of it, by an amount equal to 
the difference in longitude of the two 
localities expressed in time. (Each de- 
gree of longitude is equal to four min- 
utes of time.) 

The watch time of everyday life is 
called standard time and It is derived 
by referring all observations in certain 
zones to one meridian near the center 
of each zone, which is called the stand- 
ard time meridian. That is, in the 
United Stales, they are referred to the 
meridian of an observer in longitude 
75" west of Greenwich for Eastern 
Standard Time; 90® west for Central 
Standard Time; 105® west for Mountain 
Standard Time; and 120® west f<»r 
Pacific Standard Time. Therefore, in 
order to convert the reading of a sun- 
dial in any h)cality to standard time, 
lequires: 



Photo hy H. N. Hliuirllff 

Tha fUAdial on the Bok Tower at 
Lako Wales, Florida* See the text 


Table Showing Equation of Time for Each Day in thf. Year 
Compiled from the American Ephemeris 



Jan. 

Fob. 

Mnr. 

Apr. 

May 

Juno 

July 

Auff. 

ftn»t 

Oct. 

Nov. 

Dec 

Duy 

min. 

mill. 

inin. 

miti 

mill. 

inin. 

mi 1 

mill. 

miti. 

mill. 

iniu. 

mill. 

1 

+ 3.6 

+ 117 

+ 12.3 

+4 0 

—2 9 

2 i 

+ 3 6 

+ 6 2 

4 0 0 

— 10 2 

—16.3 

11.0 


40 

138 

12 3 

37 

.3 1 

2 1 

3 8 

6 1 

-4) .3 

10 5 

16 4 

10 6 

J 

4 5 

1)9 

12 1 

3 4 

3 2 

2 1 

40 

6 1 

0 6 

10 9 

16 4 

10.2 

4 

5 0 

UO 

11 9 

3 1 

3 ) 

1 9 

4 1 

6 0 

0 9 

U 2 

16 4 

9.8 

5 

54 

141 

11 7 

2 8 

3 4 

I K 

4 .) 

5 9 

1 2 

11 5 

16 3 

9.4 

6 

-f 5 9 

4142 

+ 114 

+2 5 

—35 

-1 6 

+4 5 

4 5.8 

~l 6 

- n 8 

- 16.3 

— 9.0 

7 

6 a 

14 3 

11 2 

2 2 

3 5 

1 4 

4 7 

5 7 

1 9 

12 0 

16 3 

86 

R 

6 7 

14 ) 

ll.O 

2 0 

3 6 

1 2 

4 B 

.5 6 

2-2 

12 1 

162 

8 1 

9 

7 1 

14 3 

10 7 

1 7 

3 7 

1 0 

5 0 

5 1 

2 6 

12.6 

16 1 

7.7 

JU 

7.6 

14.4 

10 5 

1 4 

3 7 

0 B 

5 1 

5 ) 

2 9 

12 9 

16 0 

72 

11 

80 

+ 14 4 

+ 10.2 

+ 1 1 

-3 T 

-4) 6 

4^5 3 

f5 1 

—3 3 

1 ) 1 

-15 9 

— 6.8 

12 

84 

11 4 

99 

0 9 

3 8 

0 4 

.5 4 

5 0 

3 6 

13 4 

15 R 

6.3 

U 

8.7 

14 4 

97 

0 6 

) 8 

0 2 

5 5 

4 8 

40 

1 1.6 

15.7 
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6 0 
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14 8 
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19 

10 a 1 

110 1 

8 0 

0 b 
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1 1 
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) 6 
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14 9 

14 6 

3.0 

20 
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i 0 
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3 4 
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1 
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+ 11 4 

+ 13 8 
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24 

12 2 

13.4 ! 
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25 

124 1 
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82 
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89 
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( 1 ) The reduction of the dial reading 
to the mean time of the locality, by the 
application of the equation of time. 

(2) A further reduction of the mean 
time of the locality to standard time, 
by the difference in longitude between 
the locality and the standard time 
meridian. This difference must be sub- 
tracted if the locality is east of thc^ 
standard time meridian, and added if 
west. 

The formula for finding the correct- 
turn to be applied to any dial is: 

correction equation of time 4- or 
— (difference in longitude x 4). 

The following table shows the cor- 
rection, to the nearest minute, which is 
to be applied to dials situated in longi- 
tude 78”, 75*", and 72‘'W, for a portion 
of the year, as found by the foregoing 
formula. 


Month 

Corrw th>n 

Cormllon for 

75“ (HtiinO Ttim* 

Cormllon 

tind Duy 

for 78 

Meriil ■' Kn ofTliiu'i 

for 72 

Feb. 

intn 

min. 

iiiln 

10 

-j- 26 

1 11 


15 

28 

14 

2 

20 

20 

It 

*> 

25 

25 

13 

1 

\Uir 

1 

+ 25 

+13 

12 

■f 1 

5 

21 

0 

10 

23 

11 

— 1 

15 

21 

0 

3 

20 

20 

H 

1 

25 

IH 

6 

6 

Apr. 

1 

fl6 

+ 4 

— 8 

5 

15 

3 

8 

10 

13 

1 

M 

15 

12 

U 

1 2 

20 

11 

1 

13 

25 

10 

i> 

11 

May 

1 

■+ 9 


--15ptc 


It is evident that the formula for find- 
ing standard time from a dial is 
standard time - apparent (dial) 
time 4- or the correction. 
Assume a dial on each of the me- 


lidians used in the foregoing example, 
which reads 3h 30m P.M., on March 
20. Then, by u&»ing the corrections tabu- 
lated above, for those meridians, the 
standard time for the 

78th meridian will be 3h 30m + 20m, 
or 3h 50ni P.M. 

75th meridian will be 3h 30m 4- 8m, 
or 3h 38m P.M. 

72nd meridian will be 3h 30m — 4m, 
or 3h 26in P.M. 

If proper attention is paid to the 4- 
and signs preceding the figures in 
the tables and in the formulas, one 
should have no trouble computing the 
correction to be applied to a dial in any 
particular place, or converting the dial 
leading to .Standard Tune. 

The coricction may be placed upon 
the dial plate in various ways; for ex- 
ample, in tabular form, arranging the 
figures around the dial. Another meth- 
od, which has been used on large dials, 
is that of inscribing it in chart form, 
similar to that published in the second 
article of this series. A good example 
of this is on the Bok Tower dial at Lake 
Wales, Florida. 

T he authors wish to take this oppor- 
tunity to express their appreciation 
to Dr. Loring B. Andrews, Executive 
Secretary of the Harvard College Ob- 
servatory, for giving so freely of his 
time in reading these articles, particu- 
larly the one above and the one. which 
is to follow, in manuscript form, and 
for his interest and many helpful sug- 
gestions. 

The construction of the lines which 
show the sun*s declination will be 
the subject of the next article. 




Cancer 


How the Scientific Method is Being Applied 
in One Attempt to Isolate the Ultimate 
Cause of this Disease 

By T. SWANN HARDING 


I N two small, most unimposing labora- 
tories in Massachusetts, a vivacious 
and incredibly mentally active bio- 
logical chemist, Dr. Frederick S. Ham- 
mett, performs and directs some of the 
most fundamental research on the can- 
cer problem now being carried on in this 
country. , The modest buildings that 
house the laboratories prove that basi- 
cally important research does not have 
to be performed in marble halls. The 
inadequate physical body, prey to a 
chronic and dangerous disease that 
would incapacitate other men, wliich 
houses the mind of Dr. Hammett, proves 
that it takes a great deal more than 
mere physical disability to conquer the 
zest of your true scientist. 

The two small laboratories are located 
on the tip end of Cape Cod. One, which 
is used in the months from May to Octo- 
ber, lies in an isolated spot far from 
the main highway, so that the workers 
will not be interrupted. It is a small 
building, 15 by 30 feet, yet it easily 
accommodates eight research workers 
in biology. Here tiny sea organisms are 
brought from the shore not a hundred 
yards distant and kept thereafter in 
finger bowls containing sea water drawn 
right from the very spot in which they 
naturally chose to live. 

The second laboratory is located back 
of Dr. Hammett’s Provincetown home — 
over his garage, in fact. It is still smal- 
ler but is windowed on every side and 
has a generous skylight as well, through 
which the sun pours. It is set well buck 
from the street in a grove of Cape pines, 
and looks out on the bay. Here, during 
the winter months, the results of the 
previous summer’s experimentation are 
examined in great detail. Moreover 
here, and at the big base laboratory in 
Philadelphia, the chemical foundations 
are placed for the work of the follow- 
ing summer. 

I N this work a group of 14 busy them- 
selves — the others being in Philadel- 
phia. This work we owe to the generosity 
of the International Cancer Foundation 
and to fellowships provided by various 
philanthropically minded individuals. 
The workers migrate back and forth 
between laboratories according to the 
season, and all come under the scientific 
direction of Dr. Hammett who is a 
year-’round resident of Cape Cod. But 
what can all this fooling with sea organ- 
isms have to do with cancer? 

Pure research, the most valuable kind 
of science there is, never begins upon 


an Immediate practical problem. It 
never concerns itself with what can be 
directly put to practical use. In order 
to accomplish anything of lasting and 
fundamental value the research worker 
must run back some distance before he 
makes his leap into the unknown. He 
must be freed from the shackles of prac- 
tical application and immediate mone- 
tary consideration. So, when he hopes 
to solve even part of the enigmatic 
cancer problem, he leaps back some 



Dr. Hamraett, who doea his re- 
search far from madding crowds 


distance, far away from practical meth- 
ods of cancer treatment, and finds him- 
self among sea orgatitsms. 

The Research Institute of the Lan- 
kenau Hospital in Philadelphia was 
presented by Mr. Rodman Wanamaker 
some years ago. Mr. Wanamaker wanted 
basic scientific studies to be made on 
the subject of cancer. The only restric- 
tion on his grant was that the approach 
to the problem be not made by any 
method that either had been or was 
being tried. He gave the job of making 
out the program to Dr. Hammett who, 
being a biological chemist, naturally 
drew it along chemical lines. Dr. Ham- 
mett’s idea was that, since cancers rep- 
resent growth on a rampage — ^young 
undifferentiated cells growing regard- 
less of the body as a whole — he should 
therefore seek, if he could, what agen- 
cies in nature make cells grow and what 
other agencies, if any, prevent growth. 

Growth represents increment in num- 
ber and complexity, as well as in mass. 


The organism or unit that has grown 
is not only larger and heavier; it is also 
more complex and contains more indi- 
vidual cells than it did originally. The 
chemical factors that govern mass 
growth are pretty well known — such 
things as hormones from the ductless 
glands, minerals and vitamins in the 
diet, and so forth. But what factors gov- 
erned growth as to the number ot cells 
produced? No one knew. 

Growth in number is commonly called 
proliferation, the proliferation of a can- 
cer meaning that the actual number of 
individual cells it contains has in- 
creased. In September 1928, Dr. Ham- 
mett started to find out, if he could, why 
cancers proliferate. 

H e did not know where to begin. He 
had to follow a hunch. He decided 
first, then, to study the relation between 
the rate of cell growth in number and 
cell growth in size in producing a can- 
cer. A cancer grows both because it 
contains more cells and because those 
cells increase in size. How does the 
cancer, therefore, attain its mass size, 
and how can you stop it? 

At the time a great deal was being 
said about lead stopping the 'growth of 
cancers. If so, why? Did it retard growth 
by preventing the number of cancer 
cells from increasing, or by preventing 
increase in mass? The best material 
for study seemed to be the growing root 
tips of such things^as onions, corn, and 
beans grown in laboratory beakers. So, 
just to see what would happen. Dr. 
Hammett one night dropped a tiny 
crystal of lead nitrate into one of his 
cultures. The next morning he found the 
tip ends of the rootlets discolored. 

This was the part of the plant where 
the cells were dividing themselves up 
in order to form new cells. Hence lead 
had some special effect on dividing cells. 
Trials were then made with many root- 
lets and the most minute measurements 
were carried out. Counts were made of 
over a million cells, in order to deter- 
mine the number of celk dividing and 
those failing to divide, in roots exposed 
to lead and in those not so expos^. It 
was found that fewer cells divided when 
lead was present. The cells were no 
smaller; there were simply fewer of 
them. Hence lead stopped cell growth 
because it prevented cells from dividing 
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0 form ncpw cells* But lead did not stop 
the cells from adding mass to them- 
selves and increasing in substance. 

But the lead formed a precipitate or 
cloudiness in the plant roots at the exact 
point where they were dividing most 
rapidly before lead was added to the 
culture. Since lead hindered the roots 
from growing, it was reasonable to sup- 
pose that it precipitated 
something out of the roots 
that was necessary to them 
if they were to proliferate. 

What was that? The pre- 
cipitate was examined un- 
der the microscope and it 
was found to be a com- 
pound of lead with a sulfur 
group in the organism 
called the “sulphydryP or, 
more briefly, the SH group 
"Sulfur and hydrogen. 

Therefore it seemed that 
an unusual quanfity of this 
SH material must be pres- 
ent in organisms at points 
where cells Vere most ac- 
tive in dividing. It reasoned out that way. 

That is what you call scientific logic, 
and it was working remarkably. It ap- 
peared conclusive that the sulphydryl 
or SH group caused cells to divide 
rapidly because of its presence near the 
points of growth. Then you ought to be 
able to add this chemical group to cul- 
tures and make them start dividing 
like mad. 

T hat is what Dr. Hammett did next. 

He first used root tips, but later 
single-celled animals like paratnecia, 
and in every trial the addition of SH 
made more cells divide. 

But these were all very simple little 
things; what would happen in a more 
complex organism — say a rat? Wound'* 
were therefore made in rats. These 
wounds were then treated with the SH 
group in proper chemical compounds. 
They healed much more quickly than 
wounds in untreated control rats. But 
suppose ulcers or bed sores were con- 
cerned? Could they be healed Tnore 
quickly? The hypothesis was now tested 
out with human beings afflicted with 
ulcers and sores that would not heal. 
Here, too, cell proliferation was stimu- 
lated and healing took place rapidly. 

The first practical results of the 
search hav6 appeared, then. Dr. Ham- 
mett did not start out to heal bed sores. 
That was very remote from his thought. 
He started out to discover, if he could, 
why cancers grew so rapidly, and to do 
that he had to undertake a basic study 
of growth. But such searches always 
result sooner or later in valuable by- 
products because that is the Way science 
proceeds. No matter how remote it ap- 
pears to be from practice, something 
helpful always turns up sooner or later. 
Ulcers of more than 18 years duration 


have been healed and the patients re- 
stored to comfort and activity. There 
have been more than 500 such suc- 
cesses, and a recent report of like tenor 
was made by Simonsen in the Journal 
of the American Medical Association^ 
in an article illustrated with striking 
pictures. 

Even when this SH group, constitut- 


ing part of the organic compound called 
“parathiocresol,” is rubbed on the skin 
of a mouse, it makes the skin thicker 
because the number of cells is increased. 
Hence benefit to mankind has accrued 
already from this piece of basically 
fundamental, so-called “pure” research 
in biology. This is because the search 
was made, not for some artificial sub- 
stance, but for the actual substance 
which in nature itself makes cell pro- 
liferation take place. 

But there is more to the story than 
that. In nature — say in the human Iwdy 
— all cells cease dividing after a time. 
This is a natural event in their existence. 
Hence nature must provide some chemi- 
cal means of stopping cell division. In 
chemistry we have what is called the 
law of mass action. For the present 
purpose it may be said to mean that 
the products of any chemical reaction 
always tend to retard the progress of 
that reaction. Now the body excretes 
its old used-up sulfur in the form of 
sulphates. That is the way sulfur leaves 
our system, though actually in that 
system it occurs in the sulphydryl or 
SH form, or in the closely related SS 
form. Again why? 

The body has to oxidize the sulfur 
after it is through with it and before 
discarding it. If the body excretes sul- 
phates, it stands to reason also that it 
has no more use for sulfur in the form of 
sulphates. Hence it must be some other 
form of sulfur, not the sulphates, which 
retards cell division. Where and how 
does this change from SH to sulphate 
— this oxidation — take place? Possibly 
it occurs by a series of steps and per- 
haps, thought Dr. Hammett, one of these 
steps might be the retarding agent for 
cell division. 

Again trials were made on root tips. 


paramecia, snails, hermit crabs, iau* 
rine worms, and the like. In e^ty. 
cell division was stopped. Hance 
and the same organic compound in 
body could stimulate or it could retard 
cell division or proliferation, depending 
on the state of oxidation of the sulfur 
it contained. Such a compound was the 
amino acid, the only one containing sul-, 
fur. called cysteine, and its 
oxidized form called cys- 
tine. But it is very hard 
to discover organic com- 
pounds that contain only 
partially oxidized sulfur 
derivatives, for natural, 
readily soluble, non-poisOn- 
ous compounds are needed. 
Woik was undertaken to 
prepare a compound half 
way between cysteine and 
cystine, hut the process 
was endlessly diflicult. It 
will be long before suffi- 
cient is available for further 
experimental work. 

Even with the finding 
that cell proliferation can be controlled 
at will, this docs not mean that cancers 
c;an likewise be controlled. The partly 
oxidized compounds must somehow be 
gotten into direct contact with the tissue 
in which the cells are dividing, before 
they can perform their work. The com- 
pounds so far known are unstable and, 
if injected or taken by im»uth, would 
disintegrate long before they reached 
the malignant tumor. 

B ut a solid foundation has been 
placed upon which others may per- 
haps build, long after Dr. Hammett’s 
time. For one thing, cancer is not alone 
a matter of riotous cells madly dividing 
and proliferating. There is another bio- 
logical disturbance here. For cancer 
cells have the virtue of perpetual youth- 
They do not mature as do normal cells. 
They do not grow up and become use- 
fully functioning parts of the body. 
They grow wildly and heedlessly, like 
all )ouiig things, and i»hst re porously 
defy lestraint. 

So, even if the proliferation of these 
Wild young cells could be retarded, 
cancer would not thus be cured. The 
evil would merely be held in check 
until the time it could manage to get 
the better of its host and, in killing that 
host, likewise achieve its own suicide. 
Hence scientists must search also for 
the naturally occurring substances that 
make body cells grow old — that make 
them lose their adolescent characteris- 
tics and their unr^emrained tendency to 
reproduction. That chemical substance 
must be found which will restrain them 
regardless of their location, age them, 
and compel them to organize themselves 
for the performance of useful functions. 

That is the present problem. It is a 
long and a tedious job. 



The little summer laboratory is an old house. Dr. Hammett 
is shown at once using a typewriter and absorbing sunshine 




D r. STANLEY PORETUS recently 
brought back from his mental 
studies of the aborigines of Aus- 
tralia — living Neolithic men — amazing 
accounts of tests of the skill of these 
primitive people in tracking others, just 
as a dog follows a trail. Less qualified 
observers have brought back similar 
stories from their travels to secluded 
parts of our whirling sphere, and it has 
been difficult for many people to believe 
that mankind actually had a sense of 
smell that would respond to anything 
other than a pleasant perfume or an 
overwhelming stench. 

Scientihc studies winch have just 



Sir Francii Galcon, who could use 
smells as tymboli for numbers and 
do arithmetic by means of them I 
Camfhor^l, jasmine— 5, and so on 

been completed show, however, that an 
astontslung proportion of persons in the 
most civilized parts of the globe can 
actually do remarkable things with 
their sense of smell. Two hundred and 
fifty-four Americans who are well-known 
and highly accomplished, cu-uperated 
with Haivey Braden Fitaf/erald in the 
Colgate psychological laboratory in 
these studies which revealed, among 
many other intere«iting things, that our 
modern sense of smell is acute and 
capable of phenomenal practical dis 
criminations. 

It is not just the nose of the savage 
that is capable of tracking persons and 
animals by scent. We found that nearly 
10 percent of our highly civilized sub- 
jects could do almost the same thing, 
and with gieat accuracy. What is more, 
they were habitually tracking people 
and things with their nostrils. We do 
not know how many more could have 
readily learned how to use their sense of 
smell in this keen fashion if they had 
only been given the necessity fur culti- 
vating this use. The savage has, of 
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course, had to depend largely upon his 
sense of smell, while few civilized peo- 
ple have to depend so entirely upon this 
racially-old sense. 

The city dweller, for instance, watches 
for careening automobile headlights 
coming down the street toward him ; he 
does not pay attention to the odor of 
alcohol which might inform him that 
there was a drunken driver in his vicin- 
ity. But, in spite of this apparent neglect 
of odors every day, the sense of smell 
still retains a vastly greater acuity than 
99 percent of people would ever dream 
possible to have. 

Once one has to make some use of his 
nose, then he comes to realize that this 
apparently unused sense is most cer- 
tainly not an idle sense. Ellis Parker 
Butler, for instance, tells us: *1 am 
peculiarly sensitive to odors. Because of 
an illness in her youth my mother had 
no sense of smell, and as I was the eldest 
child I was continually asked *Do you 
smell anything?* My nose had to do dou- 
ble duty and 1 suppose its keenness was 
increased.^’ 

B ut our large number of records show 
plainl) that such extra incentives 
are not needed for one to make astound- 
ing use of the olfactory sense. A few 
people, of course, can be recognized b> 
their own individual and characteristic 
odor, but liave you realized that most 
people can be recognized by their ^*nose 
prmls” i 

"1 often know whetlier a person has 
been in a room within the past hour or 
so by the odor,** Dr. Bruce V. Moore 
the psychologist reported to us. **Often 
I can tell to whom an article of clothing 
belongs by the odor, even though in both 
cases the persons are cleanly about their 
person.” 

One woman, whom we will not men- 
tion by name, told us: can locate 

people by their perfume, and my good 
husband has found H embarrassing when 
I tell him where be has been by the 
odor he has retained on his clothes or 
skin.*’ Under those circumstances, we 
can safely bet that her husband has to 
be “good.” 

Ann Hard, whose Washington broad- 
casts have a large following, may have 
a literal foundation for her nose for 
news, for she tells that “as a child 1 
used to amuse myself by recognizing 


various people with my eyes shut, purely 
by the sense of smell. I have always 
enjoyed trying to analyze the ingredi- 
ents in a nasal impression, much as I 
enjoy placing the instruments in an 
orchestra of men or of insects or of 
birds.” 

Dorothy A. Way man, the author of 
“An Immigrant in Japan,” informs us 
that she distinguishes “ ‘racial* scents — 
while Americans, Portuguese, Negroes, 
Scandinavians to me have personal odor 
— aside from uncleanly smell, be it un- 
derstood. Many Japanese have told me 
all foreigners have a disagreeable odor 
to their sense of smell. Orientals to me, 
have a characteristic, not unpleasant, 
odor that clings to silks, jades, and 
other materials they have handled.** 

A retired army ordnance officer re- 
ports: “As a boy I was occasionally al- 
lowed to spend the night with some 
playmate. I was in several instances im- 
pressed with the ‘family odor* which 
later I detected every time 1 came in the 
presence of any member of that family. 
In one case I have sensed this odor even 
in the third generation — long years af- 
terward.” 

“Houses have definite scentss for me,” 
the wife of a trustee of Brown Univers- 
ity tells us. “I recall even the smell of 
the houses of some of iny grandmother’s 



111 humor may give off an odor 
of its own. Accordingly In a pri- 
son, might a keen olfactory lansa 
iiot smaB out a riot bf fora it cama? 
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friends. Foreign cities have vivid scents 
for me — the smell of Paris is a maple- 
like scent blended with wood smoke. 
London smells damp — with a flavor of 
old box. Spain smells like a mixture of 
orange blooms and boxwood in the sun, 
which always makes me feel romantic.’* 
In view of the last phrase, we are con- 
siderately leaving this interesting ac- 
count unnamed. 

Roy Mason finds: “Odors have always 
seemed to me to be definitely associated 
with households. I have a cousin whose 
house always smells just as his mother’s 
house used to smell.” 

Many physicians use their sense of 
smell to aid them in the diagnosis of 
disease, not merely in detecting in- 
stantly on entering a room the piesence 
of pus or putrefactive processes, but the 
sweet odor of the breath of a diabetic, 
the vinegar-like breath or buttery smell 
of the skin in uremic poisoning, or the 
wcll-cookcd sauerkraut smell in diph- 
theria. One surgeon tells us; “I use my 
nose to some extent in determining the 
condition of surgical wounds, as to 
whether we have a normal serious out- 
flow or whether there are putrefactive 
processes at work. I can recognize the 
presence of certain organisms 1)> their 
characteristic smell.” 

A FOOD chemist has raised an in- 
teresting question along this line. 
“Is there an tidor chaiacteristic of a 
mood or temper of people?” he asks. 
“Does anger cause an individual to 
throw off a certain odor; does fear; does 
dejection? I have been through a num- 
ber of prisons and detention homes, and 
have noticed an odor in each different 
from the others and seemingly charac- 
teristic of the mood or temper of the 
inmates.” 

Places, as well as people, have then 
characteristic aromas which the un- 
trained nose of highly civilized persons 
can detect. We even discovered an inter- 
esting small social group in California 
that breaks the tedium of automobiling 
with a blindfold game in which they try 
to recognize places they are passing 
along the highway by the odor. 

Margaret Fuller, author of “Her Son,” 
writes us; “Driving, even with my eyes 
shut, I can smell the newly ploughed 
fields, the bog, marsh; I can usually dell 
the trees by smell — of course flowers, 
some insects, most animals, different 
woods, in fact everything, more or less. 
I can smell smoke in the woods when I 


cannot see it — that is, when a faint trail 
is brought on the wind. 

“My sister,” she continues, “this in- 
stant stepped to the door sill and re- 
marked, ‘Funny, but I seem to smell 
smoke!* My sister Louise said, ‘That’s 
all right — I simply lifted up and put 
down again a pail that had ashes in it 
from the open fire.*” 

And Ann Hard says “there are cer- 
tain regional variations in natural odor 
— country odor — which I believe I feel 
so keenly that I would almost know with 
my eyes bandaged where I was in the 
summer time.” 

Rex Brasher,, the painter of more than 
3300 bird plates, throws light on how 
keenly alive our noses are even while we 
are asleep. “One night about 2 a.m.,” 
lie says, “while asleep in a camp in 



Maine, I was awakened by a strong 
whiff of smoke. The camp fire had been 
carefully guarded with logs hut a 
vagrant wind had blown an ember into 
some dried sweet ferns and the pungent 
odor aroused me in time to prevent the 
blaze spreading. While sailing among 
Maine islands the scent of pine and 
balsam has often indicated promontories 
of land when darkness obscured vision.” 

Not only skill in blind navigation can 
be better understood by a realization of 
this subtle keenness of the sense of 
smell, but even our passing moods may 
be related to this, at times, unconscious 
acuity. Our noses, apparently, are eter- 
nally sniffing, whether we are conscious 
of it or not; yet these often fleeting 
olfactory stimuli — ^which we may never 
consciously note — can still leave their 
mark and alter our entire train of 
thought. Take the following, for exam- 


ple, which came from the principal of a 
girls' finishing school : 

“On the train once, in the midst of 
happy conditions, I suddenly felt dis<- 
couraged, awkward, unhappy. As soon 
as I recognized the perfume used by a 
fellow traveler, I saw very vividly a 
large dancing class, a French dancing 
master, and felt again my girlish dismay 
at his attitude toward my poor attempts 
to learn the steps he was trying to teach 
me. As soon as the memory-picture came 
I knew why 1 had suddenly felt unhappy, 
and, of course, came back to normal, 
and this experience occurred some 15 



Auitralian aborigines art noted 
for their ability to track down a 
man, using a combination of keen 
observation and olfactory sense ^ 

or 20 years after the last time I had seen 
the dancing inasier.” 

The sense* of smell is obviously still 
an active, keen, living sense, even with 
the failure of most of us to cultivate It. 
There is doubt that savages have keener 
noses — they have simply learned better 
how to make most use of I he first cranial 
nerve, j Uhl as the blind do m»t have more 
sensitive ears than seeing persons, but 
have learned how to listen and thus dis- 
eover obstructions. 

A little rumaging among our thoughts, 
or attempts to sense hitherto unper- 
ceived odors, may provide surprising 
revelations of our own savage sensitivity 
to scents. The psychologist, Professor F. 
Kiesow, has recently shown that tastes 
and smells play a large part in dreams. 

Keen as our sense of smell has re- 
mained through thousands of centuries, 
it is fortunate that many manufacturers 
are now using perfume materials to 
make otherwise unpleasant products 
smell clean and respectable — fortunate 
for the manufacturers as well as for the 
customers. If only a few individuals 
would take a suggestion from these 
manufacturers! 

Remember — nose rubbing is more 
widely used as a greeting than are hand- 
shaking and kissing, combined, 
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Lamp Filament a Coiled Wire 

W HAT lookft like an ordinary piece of 
wire in a 40-watt G-E Mazda lamp is 
actually a coiled filament reaemblinK a 
spring. This piece of wire, apparently but 
inches long and scarcely visible, is 
14% inches long, coiled 460 turns to the 



Magnifying glass shows the coiled 
wire filament of a 40-watt lamp 


inch. The wire, finer than a human hair, 
is hut a thousandth of an inch in diameter. 
Being coiled, the fdament is more rigid and 
can withstaml the tremendous heat of 4400 
degrees, Fahrenheit. 

X Ray Diagnoges Elephant^g 
Arihritig 

T OO many peanuts and not enough hay 
and other roughage proved to l>e a bad 
policy for Nizie, a highly trained dwarf 
elephant. The elephaniV part in the per- 
forhiance of Nicola the Magician consists 
of a disappearing act, requiring some 
agility, and when his left foreleg stiffened 
up for no apparent reason, the veterinarian 
was at a loss to know what treatment to 
prescribe. The situation seemed to call for 
an X-ray examination, but even a dwarf 
elephant is a little bulky for hospitali/a- 
tion. 

Engineers of the General Electric X-Ray 
Corporation had solved a similar problem 
lor C. V. Whitney's famous horse. Equipoise. 
Armed with a newly developed small port- 
able shock'proof outfit, they paid a visit 
to the elephant's stall. Whereas it took but 
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five seconds to make an exposure of Equi- 
poise's leg, the thick elephant hide re- 
quired 45 seconds, during which time Nizie 
was kept in place by chains and promises. 
The X ray recorded every detail of stiffened 
joints and bone formation, and a verdict 
of arthritis, or rheumatism, was handed 
down by Dr. F. M. Kent, together with a 
prescription for a change in diet. 

Flaked Coffee 

B arrages of ballyhoo have made 
something of a national issue of the 
relative “freshness" of various brands of 
coffee. One claims that the only way to 
guarantee freshness is to deliver the coffee 
promptly from the roaster to the consumer. 
Others rely on hermetically sealed con- 
tainers to preserve the flovor. Still another 
scluiol recommends buying whole-bean 
coffee and having it ground just before 


iihing. Now a new wrinkle appears on the 
horizon — flaked coffee, packed in carbon 
dioxide gas — which is said to keep “fresh" 
fur a couple of years and to produce a 
better brew from less coffee. 

Research workers at the Mellon Institute 
of Industrial Research who developed flaked 
(offee have made a thorough study of the 
changes that take place in ground coffee 
as It ages. While green coffee may be kept 
for long periods of time if protected from 
mold and bacterial growth, roasted coffee 
immediately begins a gradual deterioration 
that 18 more rapid when it is ground. Coffee 
aroma is a complex mixture of volatile 
compounds formed by pyrolysis of the com- 
ponents of the green coffee bean. The 
boluble non-volatile principles of the bean 
likewise undergo pyrolvsis, resulting in the 
production of caramel-like substances that 
give body to the brew prepared from the 
roasted coffee. Coffee also contains a fatty 
oil that undergoes some alteration during 
roasting. 

The changes that produce stale coffee are, 
in decreasing order of importance, volatiliza- 
tion of aroma, oxidation of aroma, and 
oxidation or rancidity of the coffee oil. 
During the roasting of coffee there is a 



Niaia't pain U diagnooed by means of portable X-ray equipment: 
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copious production of gat in which carbon 
dioxide predominates. In addition to the 
gas that escapes during roasting, a con- 
siderable portion is retained in the roasted 
bean by occlusion. Ground freshly roasted 
coffee contains approximately five times its 
volume of this gas, which slowly departs 
as the coffee ages, sweeping out a large 
proportion of the aroma. When attempts 
are made to preserve the freshly roasted 
coffee by immediate hermetic sealing, the 
accumulating gas produces such a pressure 
as to rupture the container unless one of 
special strength is provided. If, on the 
other hand, the container is vacuumized, 
the occluded gas is by no means complete- 
ly removed during the operation, permitting 
the building-up of some gas pressure within 
the container, which escapes upon opening 
the container, carrying with it at the same 
time the aroma with which it has become 
saturated. 

Produced by passing ground freshly 
roasted coffee through a roller mill under 
high pressure, the coffee flakes have about 
90 percent of the occluded gas expelled 
from them with practically no loss in aroma. 
And in this form, coffee has been kept 
fresh two years by sealing in carbon dioxide. 
As they come from the mill, the flakes are 
thin and flat, averaging about 0.06 in. in 
diameter and having a thickness of approxi- 
mately 0.003 in. This flaking operation 
makes the soluble constituents of the coffee 
instantly accessible to the extracting liquid, 
and extraction not only is more rapid but 
it is also more uniform and complete. The 
flakes are said to yield approximately 50 
percent more extractive than the customary 
drip grind and from 75 to 100 percent more 
than the ordinary percolator grind. 

The research leading to the production 
of the new flaked coffee culminates from a 
broad study of the packaging of coffee be- 
gun in 1929 under the Can Fellowship sus- 
tained by Continental Can Company. Inc., 
New York. Patents cover the process. — 

A, E, B. 

Non-Fouling Spark Plugs 

A utomatic cleaning of spark plugs 
L has been developed and patented by 
a German chemist, H. Narratiel, according 
to Chemical and Metallurgical Engineering. 
The cleaning is accomplished by providing 
catalytic surfaces to prevent deposition of 
carbon at all points which come in contact 
with the combustion products. These sur- 
faces consist of metals of the earth or rare 
earth groups, or metal oxides, suck as cup- 
per oxide. — A, E. B, 

Dangerous New Reducing Drugs 

T he danger as well as the usefulness of 
certain new reducing medicines, among 
them sodium dinitrophenol, were vividly 
pictured by Dr. Edward L. Bortz of Phila- 
delphia at a meeting of the American Col- 
lege of Physicians. 

$a dangerous are these medicines if care- 
lessly used that an eminent jurist urged 
Dr. Bortz to recommend their inclusion in t 
the list of dangerous drugs whose use is 
governed by the Food and Drugs Act. 

Three deaths have been reported in medi- 
pal journals from the use of dinitrophenol, 
according to Dr. Bortz. In every one of these 
cases and in certain others, not fatal but 
in which other untoward effects occurred, 



Cabalistic symbols of the chemitPs art are a thing of the past, but a New York 
City photographer, Stella F. Simon, has found striking decorative values in 
the glassware of the modem chemist. From photographic studies of funnels and 
flasks, retorts and mortars, she has produced unusually attractive window shades. 
Strips of shade material were coat^ with sensitized emubion on which the en- 
largements were made, and developed and fixed in the regular manner. After 
a year of use, the photographs show no signs of cracking. The two upper illus- 
trations show the unique designs, and the lower one the shades in use^ — A. E. B. 


the dosage was too strong or the drug was were described by Dr. Bortz as accelerants 

not correctly given. of metabolism, the change whereby food- 

“One wonders how high the toll of deaths stuffs, water, and air are adapted to the 
is going to mount when the beauty parlors needs of the body for growth, maintenance, 
and physical culture emporiums begin to and repair and the production of energy, 

pass it around,** Dr. Bortz commented. This change is accompanied by heat pro- 

Sodium dinitrophenol and allied drugs duction. When metabolism is speeded up. 
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tmder the influence ol dinitrophenol, for 
eiuunple, more heet is produced, the surplus 
fat of the obese person’s body furnishing 
the additional fuel. This results in the de« 
tired loss of weight. 

With overdosage of the drug, heat is 
generated faster than needed and faster 
than the heat regulating renter of the body 
is able to dissipate it through stimulation 
of the respiratory apparatus and sweat 
glands. The body temperature rises, up to 
115 degrees Fahrenheit or higher, and 
death occurs from heal rigor. The body al- 
most literally burns itself up. This was the 
fate of the unlucky victims of overdosage of 
dlnitrophenol. To protect others from a 
similar fate, Dr. Boris believes sale of this 
drug should lie regulated so that it can only 
be used under a physician’s directions. — 
Scieme Svrvue. 


Boulder Dam Generators 

W HEN the waters impounded behind 
Boulder Dam are finally turned 
through the Boulder power station, the 
world’s largest hydroelectric generators to 
date, born in the General Electric shops at 



One of the huge stator frames to he 
used in a generator at Boulder Dam 


Schenectady, will t onvert the mighty power 
of the Colorado Kiver into electricity for 
transmission to Los Angeles, 265 miles away. 

The photograph shows just the stator 
frame for the first of these huge machines, 
rated at 82,500 kilovolt-amperes. The com- 
plete generator will be 40 feet in diameter, 
32 feet high (above the floor), and will 
weigh over 2,000,000 pounds. Disassembled 
into sections small enough to be shipped 
by rail, at least 40 freight cars will be neces- 
sary for the transportation of each genera- 
tor to Boulder Dam. 


Canned Cheese 

T he age-old method of making natural 
American or cheddar cheese in gigantic 
loaves weighing as much as 70 pounds may 
be revolutionized by a new method of can- 
ping natural cheese just perfected by the 
Department of Agriculture. It employs a 
Hew kind of can which is round in shape 
to bold 12 ounces or more, enamelled inside, 
and equipped with a valve in the top which 
permits readily the escape of the natural 
carbon dioxide gas thrown off by the cheese 
during the maturing period, but prevents 
ingress of air. 


At the beginning of the process the new 
method of making cheese In cans does not 
vary much from the old. Fresh milk is given 
the right acidity by adding a minute portion 
of soured milk or culture to act as a starter 
and give the right degree of acidity. Brought 
to 86 degrees, Fahrenheit, a few ounces 
of rennet is added to each ton of milk. 



New can for cheese, with a one-way 
”flap^’ valve in center of the top 


which causes it to curdle and coagulate 
within 40 minutes. The curd is then 
sliced and cubed by hand knives, and 
allowed to cook a few minutes at a tempera- 
ture of 100 degrees, Fahrenheit. Tlie whey 
or liquid is drained off, and the curd then 
chopped into minute particles. After the 
addition of salt it is pressed into print forms 
in sizes from ten to seventy pounds, remain- 
ing in the press about 24 hours. 

At this point in the old method the loaves 
are bandaged with cheese cloth and stored 
at 70 degrees, Fahrenheit, for a week or 
more, then coated with paraffin and allowed 
to mature in a cold room at about 50 de- 
grees, Fahrenheit, for four months, being 
turned daily so that the maturing process 
will be even throughout the loaf. A shrink- 
age in excess of 5 percent invariably occurs 
in the process, and rind formation and sur- 
face hardening later cause further wastage. 
The loaves are boxed before shipment. 

In the new canning method, after the 
curd is finally pressed, it is cut into the 
required size and weight, each piece rolled 
in Cellophane and sealed into the valve- 
vented can, ready for shipment after the 
four months curing period. No shrinkage 
occurs. The cheese has no rind, and each 
package is like a fresh cut from the center 
of one of the large loaves. 

Scientists of the Department of Agri- 
culture and of the Continental Can Com- 
pany spent three years in perfecting the 
valve-vented can and the new method of 
canning cheese. 


Reports New Cure of Tetany 

T etany, the severe nervous and muscu- 
lar disease featured by painful muscu- 
lar cramps and caused by an insufficiency 
of calcium in the blood, can now be cured 
or greatly relieved without delay, even in 
the worst cases. Tetany should be dis* 
tinguished from tetanus, or lockjaw. 

The new treatment, described by Dr, L 
Snapper, professor of medicine and gen- 
eral pathology in the University of Amster- 
dam, In Tht Lancet, medical journal pub- 
lish^ in England, is the giving of a sub- 
stance known as “A.T. 10.” 

”AT. 10” if a fraction of the well-known 


Irradiated ergosterol which is rich in vita- 
min D. Prolonged dosage with ordinary 
Irradiated ergosterol, in conjunction with 
oral doses or injections of calcium, has 
previously been used as a treatment for 
tetany. Though in some cases it was fairly 
successful, in others disagreeable and even 
dangerous symptoms were produced. From 
“A.T. 10,” however, the vitamin D is absent, 
and there are no unwanted symptoms pro- 
vided that the doses are slopped as soon 
as the blood’s calcium content has been 
brought to normal. This is usually achieved 
within a comparatively few days, Science 
Service. 


Potash Mineral in Kansas 

T he United States Geological Survey 
has announced the discovery and iden- 
tification of the potash mineral polyhalite 
in a sample of well cuttings from western 
Kansas. This is the first recognition of this 
mineral in that state. F, C. Calkins and 
R. K. Bailey of the Geological Survey staff 
found it in cuttings submitted by the Cen- 
tral Commercial Oil Company. The cuttings 
came from a well in Trego County about 
four miles south of Riga, from a depth of 
about 2()<)0 feet, which in that locality is 
approximately sea level. The polyhalite 
made up only about 5 percent of the sample 
and hence has no commercial interest in 
itself, but the discovery suggests that fur- 
ther exploration in Kansas might lead to 
the discovery of richer bodies of potash 
salts of pohsible commercial value. The 
finding and identifieation of polyhalite in 
cuttings from an oil well in Texas was the 
first step leading to the development of the 
present potash industry in New Mexico. 

Salt deposits ha\e long been known in 
eastern Kansas, but the salt is practically 
flee of potash. Very small percentages of 
potassium, however, have been reported in 
some mineral waters of the stale — A. E. B. 


Rubber Motor Mounting Proved 
Effective 

T he effectiveness in damping out vibra- 
tions, of the rubber mountings used by 
General Electric on its latest appliance 
motors, is shown graphically by three little 
pools of ineicury. 

Two of the shallow cups containing the 
mercury are secured to the motor itself. 



Cupa p£ mercury demonatrgCe •£• 
fecttveneif of new motor mountitigt 
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The tMrd mercury cup is fastened to the 
board to which the motor is bolted. In the 
two upper cups» there is visual evidence of 
the slight vibration inherent in the motor, 
but the lowest cup shows that none of this 
is transmitted to the support to which the 
motor is attached. 

If the rubber cushioning is “short-cir- 
cuited’’ by jamming a screw-driver or othrr 
object between an end-shield and the sup- 
porting cradle, the pool on the board will 
immediately show vibrations of a magni- 
tude equal to those seen in the two pools 
on the motor. 

Four Dozen Teaspoons in a 
. Woman^s Stomach 

R ipley might say “Believe It Or Not” 
but the records of the State Hospital 
at Central Islip, New York, show that from 
the stomach of a woman recently admitted 
there suffering from melancholia with 
suicidal tendencies, there were extracted 
48 teaspoons, 1 teaspoon handle, 3 bolts, 
1 prune pit, 1 nut, 1 small piece of glass, 
1 button, 2 pieces of spring wire, 1 needle, 
1 piece of cinder, 1 hairpin, and 1 lead 
pencil. John Hix might say “Strange As 
It Seems” but the hospital records show 
that the patient recovered. 


Type Without Type 

O LD readers of Scientific American 
will remember that during the print- 
ers’ strike early in the 1920*s a makeshift 
method of producing the magazine was 
used in which typewriting and longhand 
manuscripts were reproduced by an en- 
graving process and used for making up the 
magazine. Although not anticipating an- 
other printers’ strike which would make it 
impossible to have type set in the ordinary 
manner, a new invention makes possible the 
production of perfectly aligned type matter 
with an ordinary typewriter. A sample of 
work so produced is shown in these col- 
umns, reproduced by the half-tone process. 

This system of obtaining “type without 
type,” invented by Joseph SpielVogcl, uses 
a she^t of finely corrugated paper having 
horizontal parallel slits at intervals equal 
to the distance between lines on the type- 
writer, which paper is cemented to a back- 
ing sheet. The typist writes the manuscript 
on the corrugated side between the slits in 
the conventional manner, without any effort 


at alignment. The copy Is aligned at the 
right-hand margin after it is taken out of 
the machine by lifting the ends of the lines 
from the backing sheet, stretching them to 
the required uniform width, and then re- 
attaching them. The special cement used 
remains permanently plastic. 

There is no apparent distortion of char- 
acters when the lines are stretched because 

"pMducad With ttie patented paper, 
tiiatqrtion* ce^ b#’ j^eiiiveiy con- 
trolled In startling 

Uiuetre:t4ire;i^^^ may also be 
seeured way^ . 

inotber Mr.Splelvogel»a 

tfxfention aiakiedCit possible to get 
varlwts.siaes i»$.stylea( of type on 
the brdlnary ti^enfriter, by aUnply 
tyblnSt on Ms patent^ed paper and-* 
tjien stretchin^^it to t^e desired 
site or :sliape. tist folloeing are a 
few exenplas of l^s pieced with 
the regttlar.jsypfwriter keybddrd: 

Coodosad 

voK«x>~Tarp* 

Justified (aligned at right) type- 
writing obtained with special paper 

tlie spaces between each letter and word 
are enlarged proportionately. Copy of this 
kind, after it i^i aligned, can be reproduced 
in any one of several manners. As shown in 
the accompanying illustration, special fea- 
tures can also be obtained from ordinary 
typewriting. 


Flakes of Aluminum 

H OW thin is a flake of aluminum bronze 
powder? This question, an important 
one in the paint industry, has been an- 
swered by Aluminum Research Labora- 
tories, New Kensington, Pennsylvania. In 
average size, such a flake of powder is not 
much thicker than the wall of a soap bub- 
ble. It would take more than 100 flakes, 
laid one on top of another, to make a pile 
which would reach as high as the thickness 
of the paper on which this article is printed. 

When aluminum became commercially 
available, its powder was known as “alumi- 
num bronze powder,” which is a misnomer 
because it is not a bronze. It has an alumi- 
num purity content of more than 99 percent 


and it Died m the pigment portion nf 
aluminum paint. It is different from other 
pigments, in that (be Individual partMet 
are flaky instead of granular. 

The effectiveness of aluminum paint at 
a protective covering for surfaces outdoom 
and in, comes from the minute metal flakes, 
impervious to light and moisture. Tbe mi- 
croscope reveals the fact that the flakes 
overlap in layers in the dried paint film, 
actually forming, in effect, a very thin 
layer of metal over the painted article. 

Thick flakes affect the leafing character- 
istics of the powder and the covering quality 
of the paint. It is therefore important that 
the flake thickness be controlled in manu- 
facturing processes. But how can these in- 
finitesimal particles be measured? 

The measurement of flake thickness is 
peculiarly difficult because the aluminum 
flakes are too small to handle, even under 
the microscope. An ingenious method has 
been devised, however, which requires as 
measuring instruments only a balance and 
a common ruler or yardstick. In using this 
method. Assistant Director of Research 
Junius D. Edwards and Dr. Ralph B. Ma- 
son, of Aluminum Research Laboratories, 
employed a fiat-rimmed, shallow, rectangu- 
lar pan filled with water to just above the 
brim, surface tension keeping the water 
from overflowing. Two flat strips of glass, 
each an inch or so wider than the pan, were 
laid on the rim across each end to act as 
harriers and to help “coax” the powder into 
the desired film, one flake thick. 

Windows are closed and doors are shut, 
for the room in which the measurements 
are taken must be draft-free. An accurately 
weighed sample of powder — one tenth of a 
gram, for convenience — is dusted from a 
small container onto the water surface. The 
flakes, only partially wet, float upon the 
surface. One of the glass plates is pushed 
towards the other, sweeping the floating 
powder before it for about two thirds the 
length of the pan. Then the glass is pulled 
hack again. This pushing and pulling opera- 
tion is repeated until the powder film is 
uniformly smooth. The film of powder 
wrinkles much like a piece of cloth, when 
the flakes are all touching and are further 
compressed hy the pushing of the glass 
plate. 

The harriers arc then adjusted just suf- 
ficiently to eliminate the wrinkles, and the 
powder film becomes absolutely uniform. 
The length and width of the film are then 



How chs thickness o£ flakes of aluminum bronze is measured* l/pper hfu Placing a measured amount of powder osi water* 
Upper ri%hii Spreading the flakes* Lower lefu Smoothing out the ligrer. Lower rif^i: The final ^’sheet’* to he measured 
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meiftured with the ruler and the area which 
one gram of powder will cover is calculated. 
Frcmi the area and volume (which i§ cal- 
culated from the density — 2.5 grams per 
cubic centimeter) the thickness is simply 
calculated. The results of such calculations 
show the average thickness of flake to vary 
from about .90005 to .000012 of an inch 
with different grades of powder. 

Automatic Steering Control 
for Airplanes 

XPERIMENTS in “Radio Aids to Air 
Navigation*’ have recently been de- 
scribed before the American Institute of 
Electrical Engineers by Dr. C. F. Green 
and H. I. Becker, of the General Electric 
Company. They have developed a system 
by means of which it is hoped to achieve 
completely automatic steering of a plane. 


the plane is thus steered to right or left. 

The flexibility of this system permits 
three different methods of automatic steer- 
ing to be employed. First, automatic steer- 
ing by magneto compass; second, auto- 
matic steering by radio compass; third, 
full automatic steering with automatic drift 
correction by radio. 

In the first method the pilot sets the 
magneto compass to the correct bearing for 
the point towards which he desires to fly. 
After taking off, the plane is headed in the 
approximate direction of the objective. The 
pilot switches on the automatic system, 
which takes control of the nidder and steers 
the plane on the selected course. The 
magneto compass is the heart of this sys- 
tem. As soon as the plane starts to deviate 
from its correct heading, the magneto com- 
pass begins to generate electricity. This 
current operates a relay, which, through 




Photograph showing the 
essential parts of the new 
automatic steering control 
for airplanes described in 
these columns. With this 
system, which is still in 
the experimental stage, it 
is hoped to reach com- 
pletely automatic steering. 
Drift caused by wind, 
which has been one of 
the major difficulties of 
such automatic steering, 
is to be overcome by the 
use of the radio compass 


utilizing radio for the piirpoHC of correcting 
wind drift. The principal components of 
this system, as shown in the photograph, 
are: Magneto compass, turn compensator, 
radio compass, steering and loop engines, 
course setter, and radio receiver. 

The motor-driven magneto compass can 
be mounted at any point in the fuselage, 
preferably at its tail, where it is least 
effected by the magnetic properties of the 
airplane structure and equipment. A motor- 
driven turn compensator corrects for the 
north-turning error, which is present in all 
magnetic compasses. 

The purpose of the radio compass is to 
determine whether or not the plane is flying 
directly towards a radio transmitting sta- 
tion. This information may be visibly ob- 
tained from a zero-center right-and-left 
reading meter. If automatic operation is 
desired, the current to the meter may be 
used through associated apparatus to move 
the rudder of the plane to right or left 
and thus maintain the desired heading. 

The steering and loop engines are com- 
bined in a single-unit construction and 
driven by a dynamotor. Electrically oper- 
ated clutches, when energized, permit the 
rotation through any desired angle of the 
compass and loop simultaneously, or of the 
compass alone. Connection is also made 
from this unit to the rudder cables, and 


amplifiers in a control box, energizes the 
motor-driven steering engine and corrects 
the rudder position. If a cross-wind is blow- 
ing, the pilot must watch his landmarks 
and make corrections in the compass set- 
ting, until he is following the desired flight 
path. 

In the second method there is automatic 
steering hy radio* When the radio compass 
loop is normal to the radio waves, lliere 
will be no current flowing in the radio 
compass circuit. If the plane deviates from 
the line of flight, a polarized current flows 
in the compass output circuit. Then by 
means of a relay and auxiliary tube cir- 
cuits, the steering engine is actuated and 
the rudder is again brought into play. In 
practical operation, the pilot, by means of 
the course setter, turns the loop until it is 
at right angles to the long axis of the plane. 
After taking off he flies in the approximate 
direction of the desired radio station and 
engages the automatic control. The radio 
compass and its controls now keep the 
plane always pointing towards the ^oad- 
casting or l^-acon station, and while a cross- 
wind may drift the plane from a direct 
line of flight, it will be brought back over 
the transmitting station. 

^ The third system involves automatic drift 
correction by radio. In this system the de- 
sired course angle, using the magnetic north 


as a reference point, is used as a basis for 
establishing the relative positions of the 
magneto compass and the radio loop. This 
relation then remains fixed and the radio 
compass controls the rudder. Current from 
the magneto compass, due to deviation to 
the right or left, causes a simultaneous 
rotation of both compass and loop until 
the poles of the compass are again point- 
ing east and west and no more current is 
flowing. 

When the plane tends to drift from its 
course due to a cross-wind, the loop ceases 
to be normal to the radio waves from the 
station towards which it is flying, and cur- 
rent starts to flow from the radio compass. 
This operates the steering engine and the 
rudder comes into action, bringing the 
plane back toward its correct flight path. 
This movement, however, changes the posi- 
tion of the magneto compass poles with 
reference to their original east and west 
position, and now the compass comes into 
action, and both the compass and the loop 
are simultaneously rotated until the coin- 
pass poles are again cast and west. 

The plane is now not pointing directly 
toward the radio station, but is headed 
into the cross-wind at an angle to correct 
fur the drift. It will maintain this posi- 
tion on its original course as long as the 
intensity of the wind remains the same. 
Any increase or decrease in wind velocity 
will he automatically compensated for, and 
the plane will continue to fly on the direct 
course to its destination. This is specially 
important for night operations, for flying 
through clouds, in lliitk weather, or over 
aieas where no landmarks are visible. 

The effective range of this control equip- 
ment is only 150 miles and it is not yet 
completely developed.-^ yf. K, 


When the Motor Drops Out 

T he following paragraphs arc taken 
from a terse report by a pilot who 
heard a rending crash, found his head down 
to his knees, his eyes closed, and his ship 
whipped up into u vertical chmh, as the 
motor dropped out of the nose of the ship. 

“I could not open my eyes for the moment 
and first reaction was to shut off valve. 
I'his and releasing hatch was done before 
I could straighten up. As soon as the hatch 
lifted and there was a rush of air into 
cockpit, full muscular control returned to 
body. My eyes opened and altimeter was 
first thing noted. The reading was 6500 
feet. The ship had reached the peak of 
its climb and was falling off to right, went 
into half turn with tail down and right 
wing pointing down. I was loose in belt. 
Grabbed control stick and as ship picked 
up speed in falling, I felt pressure on 
controls. These soon took hold and I right- 
ed the ship into a dive. With heavy pres- 
sure on stick I rolled stabilizer all the 
way up (which did help). As I let stick 
back, nose came up and I found I had 
control of the ship. I unbuckled belt to 
jump when I thought — ‘I’ve righted a ship 
from inverted outside spin and I seem to 
have control of same with plenty of time 
to still jump. I’ll just see what I can do 
in controlling ship in flight.* This I started 
to do. I soon found that with nose down 
loo far the ship woqld rock in the forward 
motion. When 1 let nose come up too far 
with reduced speed ship fell off to 
This happened twice. I then noted that 
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A cut-away dia- 
grammatic view 
of the frame- 
work and interi- 
or of the propos- 
ed dirigible con- 
structed on the engineering prin- 
ciple of the suspension bridge. 
Details of this new airship are 
given in the accompanying text 


best control was with the airspeed show- 
ing 110 M.P.H. This gave me directional 
control and all. 

*T knew I had about a 20 mile north 
wind on ground and 1 noted just before 
motor tore off where an emergency field 
was. As 1 again looked around said field 
lay up ahead of me. 1 quickly made survey 
of fields south of same. Noted they were 
open and by this time 1 felt fully confident 
that I could land ship with better than 
SO-SO chance and not hurt self nor ship. 

“The ship was now acting much the same 
as a glider that I had flown a few years 
ago. I rebuckled my belt determined to 
set ship down in the middle of the field. 
As I came nearer the ground and field 
I had to maneuver in figure ‘S\ This I did 
with rudder only. Passed over road and 
fence about 20 feet high. At this point I 
depressed nose of ship a little more^- 
leveled flat and held this till ship touched 
ground.” 


A ^^Suspension-Bridge^^ Airship 

A NOVEL type of airship, designed hy 
Mr. Roland B. Respess, has receiifly 
attracted much attention. Mr. Respess hud 
in this project the valuable advice of Mr. 
Robert T. Pollock, consulting engineer and 
the American collaliorator in designing and 
building the British airship R IOO, 

Prior to its submission to governmental 
authorities, the Respess airship was care- 
fully studied and analyzed hy a number of 
consulting engineers, whose findings were 
supported by a water model test at the 
Daniel Guggenheim School of Aeronautics. 

In this airship the suspension bridge 
principle has been ingeniously employed. 
The structure consists primatily of a rigid 
central member in the form of a tube which 
extends from bow to stern. Attached to 
the central member are a series of trans- 
verse whoel-hkc frames between which the 
gas bags are mounted. The diameter of 
each frame is determineil hy tlie contour 
of the airship at its partnulur position. 

Flexibly mounted on the transverse 
frames and connected with them are longi- 
liidinal steel wires which are continuous 
from how to stern and are fastened lo the 
end^ of the central member. A similar set 
of wires are attached to the circumference 
frames at an angle and serve to take up the 
shear loads. The wires are of high strength 
sled suspension-bridge l>pe, carefully test- 
ed and specially treated lo resist corrosion. 

The advantages claimed by the designer 
for this type of airship are as follows: 

The airship will be somewhat more 
flexible than the conventional rigid frame 


alrnhip and will therefore take up sudden 
gusts and loads with less danger and 
damage. This is because the strength lies 
mainly in the wires and cables which have 
more give than rigid members. Further, 
from an engineer’s point of view, another 
advantage lies in the fact that the airship 
Miucture is entirely determined in that all 
members can be calculated by simple en- 
gineering principles. It is also hoped to 
attain a structure of lesser weight, which is 
important from the point of view of pay 
load, simplicity, and cost of construction. 

The design submitted to the government 
presupposes a ship 147 feet in diameter 
and 785 feet in length. While its mam pui- 
pose is for use in transatlantic serviee, 
provision has been made for gun insialla- 
liun and other steps for conversion to naval 
uses. 

The plans call for the construction of 
two airships, a new type of hangar and 
establishment of a legiilur transatlantic 
service. — A, K, 


Test Flights of the S-42 

T he Sikorsky S-42, first of a new flet*l 
of giant Clipper ships which will he 
used hy Pan-American Airwavs to cut down 
flying lime between North and South 
America, is the final step in a long series 


of developments by the Sikorsky company. 
This begun with the histone S-36 created in 
1928, which was equipped with a 500 horse- 
power motor, had a gross weight of 8000 
pounds, and a top speed of 90 miles. Then 
followed in logical evolutionary steps the 
S-38, a twin-engine B-passenger amphibian, 
and the S-41, a llOOJiorsepower 12-paH- 
senger amphibian, with inereased carry- 
ing capacity and speed. 

The S-12 is the largest flying boat ever 
built in the United Statt-., although its 
proportions are so well bulanceil that it 
does not give the impression of huge size. 
It lias a gross weight of 19 tons, an esti- 
mated cruising Hpc« d of 150 miles per hour, 
and a coinparulively small wing area of 
1330 square feet. The wing span is 114 
feet and the oveiull length is 68 feel 8 
inchcK. As u passenger airliner, the new 
(llipper will provide uceoininodations for 
32 passengers, a irew of five, a thousand 
pounds of mail and express, and will have 
u range in excess of 1200 miles. Four 
supercharged, geared down “Hornets” give 
a ti^tal of 2600 horsepower. 

Our photograph shows the well stream- 
lined design, the motors nestling in the lead- 
ing edge of the wings, and the carefully 
balanced controls. The hull is of the two- 
step type which facilitates the pilot’s work 
in take-off. 

One of the most interesting features of 
the new flying bout lies in the instriimeii- 
tution and its arrangements. As our aea- 
planes grow in size, so do the pilots’ and 
mechanics’ quarters grow in resemblance 
to the navigating deck and engine rooms of 
ocean liners. 

The actual flying instruments are in 
duplicate on either side of the cockpit, a 
set for each pilot. On these panels are a 
compass, a directional gyro, an altimeter 
sensitive to ten feet, and a rate of climb 
indicator. In a center panel are located 
four tachometers, and four manifold pres- 
sure gages. In the center provision is also 
made for an automatic pilot which will be 
installed when the new ship goes into ser- 
vice. 



Side view of the new S-42 to be used in the South American service 
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There i» a definite “engine mom” be- 
tween the pilot*8 compartment and the pas- 
senger cabin. Here the mechanic is seated 
with a multitude of dialH and instruments 
In full view. The electrical system con- 
trols and light switches are mounted on 
the bulkhead beside the radio operator's 
seat. The mechanic has close to his hand 
an emergency lever by which the engines, 
in case of fire, can be smothered with 
extinguishing gases. The gasoline tanks are 
mounted in the wing, immediately behind 
the engines. — A, K. 


Warm Above— Cold Below 

U NITED Air Lines report to us a curi- 
ous atmospheric oddity. During two 
years of weather observation their Meteor- 
ological Department has found that inver- 
sion of temperature is common through- 
out the winter months. Warm air lanes 
are then pn sent over cold surface tempera- 
tures. 

Hitherto it has boon believed that the 
temperature dropped at the rale of .'10 de- 
grees, Fahrenheit, with each 1000 feel in- 
crease in altitude. Yet pilots have taken 
off from wintry airports and encountered 
relatively mild weather at higher elevations. 
Sometimes they have noted us much as 
40 degrees temperature inversion between 
the ground and altitude. 

A syslemalic study of upper air cliinali«’ 
conditions is now being made. The in- 
formation will bo relayed to pilots via radio 
telephone, and advantage will be taken of 
temperature inversions. 

This inversion of temperature may he 
caiis<*d by warm air moving in from the 
south at high elevations, u cool stratum 
of air near the surface, or it may oceiir 
due to the cooling of lower lanes of air by 
radiation. — A, K, 


Flasher Lights for Airports 

T HF^ Department of (lomnierie is making 
a great effort to provide u large luim- 
Ikt of small airports or landing fields all 
over the country. Such aii ports, however 
small, must be amply lighted. Our sketi li 


An L-shaped airport and the loca- 
tion of guide lights for landing 

shows an L type field, 2000 feet long, 700 
feet wide on each leg, with runways 100 
feet wide« This L field is well lighted be- 
cause it has six green lights for one run- 
way, four green lights for the other, six 
red boundary lights at extremities of the 
field, and four red boundary lights at in- 
termediate points. Such a lighting system 


is ample, but it is also apt to he expensive 
and involve much underground vriring. 

Since minimum expense is a vital fea- 
ture in the extension of the small airport 
system, a simple self-contained safety 
flasher light has been developed by the 
Lakewood Engineering G>mpany and ap- 



One of the new battery operated 
flasher lights for use at airports 


prfived by the Department of Commerce. 
This device is illustrated in one of the 
photographs. The small Neon tubes em- 
ployed are distinctive in color, and the fact 
iliai there are 55 to 60 flaslies per minute 
prevents confusion with any other ground 
lights which the pilot may encounter. The 
flashing lights are operated by special 
motors supplied with current by a 6-voll 
storage battery. Under average conditions 
I be unit operates without attention or re- 
charging (or six months. The fact that 
neither cables nor conduits are required 
makes possible the transfer of the units 
to new positions as desired. There is added 
safety that electrical storms or break down 
of the general electric supply need no long- 
ci lie feared, -/f. K. 


Aviation Crash Rescue Boats 

R ecently a noted Marine Corps pilot 
was drowned off Pensacola, although 
he had jumped from 3000 feet and his 
parachute hud opened up in a normal man- 
ner. Wherever naval aviation forces oper- 
ate intensively such accidents as well as 
crashes into the water occur from time to 
lime. 

The Bureau of Aeronautics has now 
secured some very fine and well equipped 
rescue boats. These boats are 45 feet in 


length and, equipped with two converted 
Packard aircraft engines of 650 horsepower 
each, can make 45 miles an hour in waves 
of two to three feet in height. They are 
V bottom boats and must stand a three- 
hour endurance test at 85 percent of their 
lop speed. They will carry a crew of six- 
coxswain, engineer, doctor, hospital corps 
man, and an aviation carpenter's mate. 
Since flier's lives as well as valuable planes 
are involved, the constant efforts of the 
Bureau of Aeronautics are fully justified. 
—A, K. 


Non-Shatterable Spectacles 

F or use by sportsmen, motorists, and 
workers in occupations where protection 
of the eye is of utmost importance, iinshat- 
terable spectacle lenses have been placed 
on the market by a British concern. These 
lenses were recently seen in the store of 
Aitchison & Company, New York. 

The material used in the lenses is the 
familiar shatter-proof glass, being made of 
two layers of glass with a layer of celluloid 
or some similar eomposition sandwiched 
between them. The lenses are blanked and 
ground in the usual manner. 


Volcanoes and Tulips 

FATHER changes that visit blessing 
or bane on the tulip bed in your front 
yard and the sprouting radishes in your 
hack garden sometimes receive substantial 
contributions from the remotest causes. A 
major volcanic eruption in Java or Alaska 
may fill the upper air with dust so fine that 
it will float 'round and 'round the world 
(or two or three years before it settles out, 
and while it is aloft it helps to produce 
persistently chilly, often rainy weather 
and your garden feels the consequences. 

This and other effects of great volcanic 
explosions, such as that of Katmai in 1912 
which kepi the Iowa corn crop from ripen- 
ing one or two seasons later, were diseiisseil 
before a meeting of the American Ceo- 
phynical Union in Washington by Prof. 
W. J. Humphreys of the U. S. Weather 
Hiiieau. 

Yolranie dust in the upper atmosphere, 
Priif. Humphreys said, heralds its presence 
by strange effects on the sunlight as well 
us on the weather that follows disturbances 
in the radiations that reach and proceed 
from the earth. At such times the sun be- 
comes surrounded with peculiar rings or 
haloes, resulting from the scattering of its 
rays by liny dust particles. A large pro- 
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Testing an airplane to destruction. Bags filled with lead shot are placed on the 
wings and fuselage to determine the stresses which the plane will resist 


purl ion of these seem to be actual micro* 
scopic bubbles with shells of stone, puffed 
out like the much-advertised '^grains shot 
from guns,” and in exactly the same way, 
by the sudden expansion of internal steam. 

We might even get the paradox of a 
frozen earth produced by too much activity 
by fire-mountains. To reduce the intensity 
of direct solar radiation by 20 percent, 
probably not more than one fifteen-hun- 
dredth of a cubic mile of volcanic dust, 
hurled into the upper air every couple of 
years and kept going a long enough time, 
would quite suffice. It would not matter 
even where the volcanoes were situated, so 
long as they blew their dust high enough 
to set it afloat around the world. Thus 
the northern lands might conceivably be- 
come ice-blanketed through an active con- 
spiracy of a ring of tropical volcanoes, — 
Scirnre Service* 


More Explogives in 1933 

T he quantity of oxplosivOM manufac- 
tured ill the United States and sold 
(luring 1933 for use in mining and quarry- 
ing, and for other industrial purposes 
amounted to 255,9H9,391 pounds, according 
to reports from companies engaged in the 
manufacture of explosives. This figure repre- 
sents an increase of 9 percent over the 
quantity sold in 1932. Sales during 1933 
included 6'1,2 10,67.5 pounds of black blast- 
ing powder, 33,927,443 pounds of per- 
missible explosives and 157.849.273 pounds 
of other high explosives. (Permissible ex- 
plosives are high explosives that have 
passed certain tests by the United States 
Bureau of Mines for use in C(»al mines.) 

When compared with 1932, the quantities 
of explosives sold in 1933 represented an 
increase of 5 percent for permissible ex- 
plosives, li percent for other high ex- 
plosives, and less than 1 percent for black 
blasting powdtT. Mining and quairying 
operations used 99 percent of the total 
quantity of permisHiliie explosives, 51 per- 
rent of the total quantity of other high 
explosive’s, anti 92 percent of the total 
quantity of black blasting powder. - 

^ A', /f. 


An Aid to Seaplane Landings 

A GERMAN flying-boat pilot describes 
in Flugspori a useful wrinkle for 
seaplane work. A stout manilla rope is led 
through the keel ring 3 (sec drawing) and 
through the shock absorbing ring 5. 1! the 
flying boat is to be landed at night in com 
plete darkness the rope will give the pilot 
a useful warning when it hlrike-. the water. 


Furthermore, if knots are tied at the end 
of the rope it will act as a brake and bring 
the boat to rest quickly — just as do the 
brakes on airplane wheels. Flying-boat 
pilots have a technique all their own and 
tliere is as much seamanship as airmanship 
leqiiired for successful seaplane operation. 

/I. K. 


Would You Be An Engineer? 

T he boy who has his heart set on being 
an engineer can now find out whether 
ho lias a gift for engineering, Ixdorc spend- 
ing long years of college preparation. 

New scientific tests which measure apti- 
tudes for engineering were described re- 
cently before the Midwestern Psychological 
Association. Prof. Clair V. Mann of the 
Missouri School of Mines and Metallurgy 
is author of the tests, on which he has 
been experimenting for nearly 10 years 
The tests arc designed to appraise a 
freshman*8 possession of qualities actually 
used in engineering. Among these Profes- 
sor Mann mentioned co-ordination of hand 
and eye, visual perception of spatial re- 
lationships, form discrimination, and other 
aptitudes on which the raw recruit must 
rale well if he is to win success in this line. 
— Science Service, 


Testing Planes to Destruction 

I N designing an airplane, the structural 
strength has to meet certain specific re- 
quirements of the Department of Com- 
merce, and engineers have to make most 
accurate calculations. Some parts of the 


calculations, however, although thoroughly 
made, leave uncertainties. To meet such a 
situation the most expensive plane struc- 
tures are frequently tested to destnirtipn 
by piling huge qiianlilies of hags, filled 
with lead shot, on the plane under test in 
such fashion us to simulate the air loads 
imposed in flight. One of our photographs 
shows the fuselage and stub wing of a 
Boeing 247 transport plane being submitted 
to this expensive foim of experimentation 
at the army field in Dayton, Ohio. The 
hags, it will he noted, are not uniformly 
distributed. They are concentrated at those 
points where the maximum loads appear 
m the air or on landing. This particular 
«-hip withstood a loading at least 20 per- 
(cnt in excess of the requitenumts, an ex- 
cellent guarantee of structural safety, 

4 K, 

Movies of Boulder Dam 

T O make available the newly edited offi- 
( lul Government progression motion pic- 
tures of the Boulder (Canyon Project to a 
larger perrentage of those requesting dates 
for exhihilion, the Bureau of Reclamation, 
Department of the Interior, has recently 
issued a permit for a business enterprise 
which is now known as the Boulder Dam 
Film I.ihrary. Stipulations of the permit 
require the Library to stock sufficient prints 
of the eoinplete progression film in both 16 
mm. and 35 mm. to meet the demand. The 
Library, which is located in the Boulder 
Theater Building, Boulder City, Nevada, 
for a nominal charge, forwards the prints 
anywhere in the United States that they 
are desired for showing. 

The edited feature, known as the Boulder 
Dam Progression Motion Pictures, tells in 
him the complete story to date of the build- 
ing of Boulder Dam. The film at present is 
four thousand feet long. It is estimated that 
the feature will exceed eight thousand feet 
in length when work is completed on the 
project. 


Hard Copper Alloys 

C OPPER alloys three times as hard and 
twice as strong as ordinary copper 
alloys have been developed under the trade 
name of Kunial alloys. These improved 
metals can be extruded, rolled, drawn, and 
cold worked exactly in the same way at 
ordinary iirass, for the production of rod, 
wire, tubes, strip, and sheet. 




40 


SCIENTIFIC AMERICAN 


JULY • 1034 


Kunial braaa it an alloy of copper and 
zinc» together with other added elementt. 
The copper and zinc contents may be 
varied within wide limits, but in all cases 
the unique property of hardening and 
strengthening by suitable heat-treatment is 
retained. By heating the soft quenched alloy 
to 500 degrees, Centigrade, the hardness is 
increased, the tensile strength is increased 
by 14 tons per square inch, while the 
elongation is only halved. If the cold- 
worked alloy is heated to 450 degrees. 
Centigrade, the hardness is increased, but 
the increase in strength is accompanied 
by an increase in elongation. 

Kunial brass is an ordinary commercial 
alloy, and while the raw materials used 
in its composition are more expensive than 
those in ordinary brass, for products of 
equal strength, it may be possible to pro- 
duce the finished article cheaper by this 
method than ordinary brass. This entire 
range of alloys possesses high resistance to 
corrosion by sea-water, and possible applica- 
tions are wide. — A. E. B, 


Radiator Rust Screen 

R ust scale is the greatest cause of 
motor-car radiator overheating. The 
modern gas engine has long been eipiipped 
with an oil screen and an air screen to pro- 
tect it, and a gasoline screen to protect the 



carbureter, and now comes a screen to pro- 
tect the radiator. 

Because the radiator is made of brass and 
solder, it does not produce rust. The rust 
that clogs the radiator comes from the cast- 
iron water jacket of the engine. When 
enough of this rust gathers in the radiator, 
it cannot he removed, and in hot weather 
the water in the radiator boils. 

This new device inserted in the upper 
rubber lume, connecting the radiator and 
engine of the car, will stop all rust scale 
from entering the radiator. 

The area of screen openings is three times 
the size of the hose; therefore, the screen 
does not interfere with the flow of water. 
The screen is smooth and polished, and 
the vibration of the engine causes the rust 
particles to drop to the bottom of the 
screen. To clean the screen, loosen the 
thumb screw and withdraw the screen. 

The screen is applied in a few minutes 
by cutting through the hose and clamping 
in place. It is supplied in different sizes 
according to hose diameters. 

Left-Handed Children Do Noi 
Relid In Reverge 

L EFT-HANDED children are no more 
I likely to see “was” as “saw” than are 
right-handers when learning to read, a 
study of the reading habits of 2000 chil- 


dren in early grades indicates, according 
to the University of Michigan Bureau of 
Educational Reference and Research. This 
finding upsets a theory held by psychologists 
of the Adler school and others, who be- 
lieve that a “southpaw” naturally tends to 
look at a word from the wrong end, just 
as he writes Stilt draws ”in reverse.” 

In naming faibillar objects pictured in a 
square, 93 percent of the right-handed 
naturally worked from left to right, in cus- 
tomary fashion, but 88 percent of the left- 
handers did also. Similar tests showed that 
a left-handed individual has no more trouble 



Left: Rust screen for automobile 
radiator systems. Above: Removing 
a quantity of rust from one of the 
screens. Operation described in text 

in operating his eyes in the usual fasliion 
than his right-handed brothers. 

‘in the first steps in reading, when a 
child is introduced to the alphabet and 
Ms arrangement into words, ‘saw* might as 
well be ‘was,’ or ‘are* ‘era,’ since the 
arrangement of letters is largely a matter 
laid down dogmatically in advance by 
adults, on the basis of adult experience and 
custom,” says Professor Woody. 

“A right-handed child is as likely to per- 
ceive wrongly these abstract adult sym- 
bols as is a left-handed one. The reversal 
of a word, or letters in a word, is a natural 
response in the early reading attempts of 
u normal child, and such behavior is not 


necessarily a symptom of special disability, 
the habit usually disappearing with in- 
creased experience in reading,” he states. 
“In drawing or writing the left-handed in- 
dividual normally handles his pen or pencil 
in reverse because the right hand grip and 
operation actually prevent his seeing a 
pan of what he is drawing or writing.” 

Perfume from Waste Grape- 
Fruit Rinds 

G rapefruit rinds, discarded by 
Florida canners, can be used as raw 
material for valuable essential oils used as 
flavors and perfumes, declare E. K. Nelson 
and 11. H. Mot tern, chemists of the United 
States Department of Agriculture. About 
100,000 tons of grapefruit are processed 
annually by the canners and at least half 
of the rinds could be profitably collected. 
This amount of rinds should produce about 
.50,000 pouiicls of essential oils, Mr. Nelson 
informed the American Chemical Society 
at a recent meeting in St. Petersburg. 

The Government chemists have found 
that the graptdruit oil contains 90 percent 
of liinonene, or oil of lemon, 2 to 3 percent 
»»f volatile constituents and 7 to 8 percent 
of non-volatile, waxy constituents. Oil of 
lemon is used in many perfumes and the 
other ingredients are used for sharp odors 
and flavors. In the lerpene-frcc oil of the 
Florida grapefruit, Mr. Nelson reported, 
the following constituents were identified 
—octyl and decyl aldehydes, geraniol and 
octyl alcohols (both free and combined), 
cadinene, and small quantities of citral and 
methyl antliranilati*. The latter is the flavor 
of grapes and is manufactured synthetically 
to flavor some grape juices. -A. E, R, 

Speeding Up Packaging 

N ew equipment for the packaging pro- 
duction line is said to assist greatly 
in speeding up operations of binding with 
steel Straps. A new tool mount holds the 
Acme strapping tool always in position, 
ready for use, and is instantly adjustable 
to packages of various heights. 

A package guide and stop, which con- 
tribute to the speed and ease with which 
the strapping operation is performed, may 
be obtained to meet particular needs. It is 
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said that this new equipment can be eaeily 
installed in existing conveyor systems or 
can be furnished attached to a roller con- 
veyor. For anything from small bundles 
to huge crates, there is a correct type of 
improved strapping equipment. 

White Light from Carbon 
Dioxide 

‘^“DY bottling carbon dioxide, the air we 

X) exhale, in a glass tube and passing 
an electrical charge through it, the re- 
sultant light is almost a perfect white in 
color,*’ according to Dr. Harvey C. Rent- 
schler, Director of Research of the West* 
inghouse Lamp Company, in a recent 
address to the Lighting Institute of the 
Electrical Association of New York, “The 
nearly perfect white light obtained by pass- 
ing an electrical charge through carbon 
dioxide gas makes this source of illumina- 
tion particularly desirable for color match- 
ing work, as in printing plants, textile mills, 
or in any industry where the container or 
package must be matched for constancy of 
color,** Dr. Rentschler said. 

Low operating efficiency was cited as the 
reason why this lamp was not used more 
extensively. It converts electricity into light 
at an efficiency varying from three to five 
lumens per watt. The cost of operating this 
lamp at such a low efficiency would run 
too high to be practical. A standard tung- 
sten filament incandescent lamp is about 
three times more efficient, — A. E. if. 


Firelegg Locomotive With Arc 
Welded Tank 

T he first known locomotive to use a 
fusion welded tank is a new fireless 
steam locomotive built by the Heisler Loco- 
motive Works. Without boiler or firebox, 
the steam locomotive hauls a train of freight 
cars at rapid speed. The secret of the 
economy and unique advantages of this 
different type of motive power lies in the 
steam charged arc welded tank, 69 inches 
in diameter and built for a working pres- 
sure of 215 pounds. It was built by the 
Struthers-Wells Company, using the shield- 
ed arc process. 

This tank, which is heavily lagged and 
jacketed to prevent loss of heat, is filled 


with water to about four fifths of capacity. 
Then, by a steam pipe run from a stationary 
boiler to a point below the level of the 
water in the tank, the water Is heated until 
the pressure and temperature in the loco- 
motive tank are the same as in the station- 
ary boiler from which the charge is being 
taken. It is from this heat stored in the 
water that the Icx^omotive gets its power. 
For example, the tank on a 60-ton fircless 
locomotive, charged to 200 pounds pressure, 
stores sufficient energy to run the loco- 
motive by itself over straight level track, a 
distance of about 95 miles, or to haul a 
train of three loaded freight ears weighing 
210 tons a distance of 21 miles or more. 

Advantages claimed for the fireless loco- 
motive are low initial cost, reduced main- 
tenance, one man operation, longer useful 
life, and 60 percent to 90 percent greater 
hauling power. Since there are no smoke or 
fumes, the locomotive may be operated in- 
side buildings. 

Infra-Red Rays Aid in Diagnosis 
of Varicose Veins 

P hotographs taken through the skin 

by means of the invisible infra-red rays 
of the spectrum are now helping physicians 
to detect varicose veins and obstructed 
veins. They are expected to prove even 


more valuable in determining the success 
of treatment in these conditions. 

Pictures taken with photographic plates 
not sensitive to infra-red rays show the skin 
approximately as the eye sees it. 6ut when 
infra-red sensitive plates arc used, a very 
distinct pattern of the veins under the skin 
appears in the finished picture. On this type 
of photograph physicians can see varicose 
veins or obstructed veins, when they are 
present, and can watch directly the effect 
of treatment by taking more of these infra- 
red photographs during the course of treat- 
ment. 

The results with infra-red sensitive pho- 
tographic plates are due to the fact that 
the skin is somewhat transparent to these 
rays. As they penetrate the skin and the 
tissues just beneath it, they become scat- 
tered and are reflected back to be picked 
up by the lens of the camera. Where there 
are blood vessels just below the skin, near 
the surface, the intensity of the rays re- 
flected back is less than in the parts where 
there are no blood vessels. The superficial 
veins, therefore, show up in contrast to the 
rest of the flesh, looking on the finished 
picture as if they had been traced with a 
lieavy pencil. 

The infra-red sensitive photographic 
emulsions bt*ing used in medical diagnosis 
have previously been used to take pictures 
in darkness, at great distances (331 miles), 
for important astronomical observations, 
and are used in the “fog navigation camera’* 
aboard the S.S. Manhattan, — Science Ser- 
vice. 

AbftorbenI Cotton in Home Shop 
or Laboratory 

A bsorbent cotton is usually thought 

L of by the average person as a useful 
accessory in medicine or surgery. However, 
there are many hundreds of other uses to 
which it can be put, and these have recently 
been sought out by the Consumer Research 
Department of Bauer & Black. A few of 
those which will interest home work-shop 
and laboratory lyorkers are suggested be- 
low: 

To absorb fluids accidently spilled, place 
a tuft of cotton in the puddle. Often dam- 
age to surfaces can he prevented and per- 
haps some of the spilled fluid recovered by 
squeezing over a suitable receptacle; Filter* 
ing all sorts of fluids by placing a film of 
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cott^ over wire gatixe in a funnel; Dry> 
lug out molds by packing with cotton and 
then removing; Picking up line fragments 
of broken glass which defy ordinary clean- 
ing methods, by using moist absorbent cot- 
ton; Insulating containers for experimental 
work; Germinating seeds in a bed of moist 
cotton; Polishing, drying, and cleaning 
especially where delicacy is required; Re- 
taining moisture in home-made or ready- 
ntade humidors; Retaining oil in oil cups 
akid the like. 

Salt'Ice for Extra-Cold 
Refrigeration 

I CE that is **colder than ice” is the latest 
stunt for certain types of refrigeration 
-—notably for the shipment of pennhables 
by truck or railroad. But the new ice won*t 
do for ice-water for it is made from very 
salty water, the proportion being 23 per 
cent salt and 77 percent water. This mix- 
ture has the lowest melting point of any 
salt solution — that is why it m used for thm 
extra-cold ice. Salt ice is being made in 
two forms, small, loose, broken ribbons 
and compressed blocks weighing about 
30 pounds. 

According to Arthur D. Little*s Industrial 
Bulleiin, the frozen brine melts at a temper- 
ature lower and more uniform than can 
be obtained with mixtures of salt and 
crushed ice, and its heat-absorbing capacity 
is considerably greater. Convenience in use 
is another advantage; no mixing is neces- 
sary. Small quantities are required. 

Refrigerating units have been designed 
for salt ice, which, it is claimed, make pos- 
sible the production of a temperature of 
0 degrees, Fahrenheit, in ice-cream de- 
livery trucks, even on hot summer days. 
Uniform temperatures up to 36 degrees 
Fahrenheit may be maintained by adjust- 
ment of conduction surfaces. Besides ice 
cream, commercial lots of frozen foods, hsh, 
meat, and vegetables have been success- 
fully refrigerated with frozen brine. 

In the process of manufacture, a metal 


cylinder with calcittm chloride brine at 
— 30 degrees, Fahrenheit, on the inside 
rotates slowly in the sodium chloride brine 
to be froren. Heat is rapidly extracted 
through the thin wall of the cylinder. As 
the ice forms in thin sheets, it is peeled 
off and dropped into storage bins. — A. E, B. 


A New Balance of Gland Power 

T he campaign to wipe out diphtheria has 
made the word antitoxin familiar to 
nearly everyone. Diphtheria antitoxin is the 
substance produced in the body to neutral- 
ize the injurious poison or toxin of the 
diphtheria bacillus. 

Now scientists have discovered that the 
body produces simitar substances called 
antihormones. An antihormone checks or 
neutralizes the effect of its hormone just 
as antitoxin neutralizes the effect of toxin. 
The big difference between them is that the 
toxin is produced by a bacillus or germ, 
and the hormone is produced by a gland 
of internal secretion, such as the thyroid 
or pituitary glands. 

Between the hormones and the anti- 
hormones there seems to be a newly-dis- 
covered balance of power. When this bal- 
ance is upset by disease or injury of the 
glands, various distressing symptoms and 
conditions appear. It is apparently the fine 
adjustment of this balance that determines 
whether you will be a giant or a dwarf or 
a normal-sized individual; whether you will 
suffer from hyperthyroidism, familiarly 
known as Craves’ disease, or will be fat and 
sluggish in both mind and body, as a re- 
sult of suffering from the opposite con- 
dition of hypothyroidism. 

Overproduction or underproduction of 
hormones by overaclive or underactive 
glands has until now been considered the 
cause of these various conditions. The dis- 
covery of antihormones offers a new ex- 
planation. Not alone that, but it suggests 
that present methods of treating these con- 
ditions will have to be revised. Dr. J. B. Col- 
lip of McGill University suggested that the 
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solution of this latter problem may dapepd 
on the ultimate ability of chemista to sepa- 
rate the hormones from the antihormones. 
- — Science Service. 


Expanding Shot-Gun Shell Wad 

A new type of wad to be placed be- 
tween the powder and shot in a shot- 
gun shell and which has several advantages 
over older styles has recently been devel- 
oped by the Western Cartridge Company. 
This wad, called the Seal-Tite, is of such 



The new shot-gun shell wad, behind 
the shot, showing how it expands 


form that the pressure of the powder gases 
on one side and the resistance of the shot 
on the other expand the wad tightly against 
the wall of the barrel and thus definitely 
prevent the escape of gas into the shot 
column and its consequent effect on the 
pattern. 

The material used in making this new 
wad is non-hygroscopic and therefore will 
neither take moisture from the powder nor 
give it moisture. It also can have no chemi- 
cal effect upon the powder. 

New Ink to Permit Reclamation 
of Paper 

W HAT becomes of all the out of date 
telephone books? You may have no- 
ticed how insistent the telephone company’s 
representative is about getting the old book, 
when he calls to leave a new one. Hiaj 
anxiety to carry away the out-of-date di- 
rectory is due primarily to the telephone 
company’s desire to save operators the 
time-loss resulting from the accidental use 
of old directories. Staggering quantities of 
these hooka arc accumulated each time a 
new directory is published and the queation 
of what becomes of them leads up to a very 
interesting story of modem chemistry. 

For many years, paper makers have tried 
to develop some satisfactory process for 
removing printers* ink from old papers. 
Reasonably successful processes have been 
developed from time to time but in gen- 
eral, the problem of removing the finely 
divided carbon black, which constitutea die 
basis of most printers^ ink, involves such 
expensive washing treatments thal it hardly 
pays to reclaim the paper fibers. 

Then somebody got the idea thal 
it might be possible to use another kind 
of ink #hich could be bleached by a simple 
{Please turn to page 47) 



wit • 199* 


SCIENTIFIC AMERICAN 


Scientific American’s 

Books for Boys 


Our stock of the four famous books for boys 
which have enjoyed a huge sale, is to be sold 

At a Reduced Price 


These books were written by a former Associate Editor of Scientific Ameri- 
can, A. Russell Bond, who understands boys and knows what interests 
the intelligent, alert boy of today. They tell how to make scores of work- 
able devices for camp use, for sports and games, and for scientific study ; 
and many tales are told of engineering achievement that will enthrall the 
ambitious youth with visions of what he, also, may accomplish. 


SaENTinC AMERICAN BOY 

Explicit descriptions of what the boys made 
at the Comp at Willow Clump Island. Every 
sort of perquisite is included, skate sails, 
snow shoes, tents, surveying, bridge building, 
canoes, wigwagging, ice-boats, water wheels, 
windmills, etc. 12 mo. Cloth. 317 pages. 320 
illuhtrations. 


WITH THE MEN WHO DO 
THINGS 

(Revised Edition) 

Stories of engineering accomplishments 
which tend toward the romantic side without 
sacrificing fidelity of detail. Adventures that 
show courage, presence of mind, loyalty to 
comrades and devotion to duty. 12 mo. Cloth. 
275 pages. 26 line drawings. 43 page plates. 


SCIENTinC AMERICAN BOY 
AT SCHOOL 

More extended work for the young lad; a 
club house, paddle-boat, signalling, seismo- 
graph, canal lock, gliding machine, sundials, 
magic, sail-boat, bicycle sled, water spurts, 
etc. 12 mo. Cloth. 338 pages. 314 illustrations. 

PICK, SHOVEL AND PLUCK 

(Revised Edition) 

Further experiences “With the Men Who Do 
Things.^ The work of the Engineer on actual 
jobs reaching from the Panama Canal to the 
Keokuk Dam across the Mississippi and buck 
to New York. 12 mo. Cloth. 256 pages. 21 lino 
drawings. 31 page plates 


These books formerly sold at $1.65 each. To 
close out our remaining stock of several 
hundred each, this price has been reduced to 

$1.00 each postpaid 

Scientific American, 24 w. 40th street, New York 




THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


AMATEUR telescope makers and astrono- 
.iXiners within a radius of one light-year 
of Stellafane, near Springfield, Vermont, 
are invited to attend the Ninth Annual 
Convention of their fellow enthusiasts, 
which will lie held there on Saturday, July 
21. Mr. A. 1). Baker, secretary of the “Tele- 
scope Makers of Springfield,” the hosts, 
states that among other attractions this year 
there will he a spectrohelioseope which the 
members of that oiganUation are putting 
on all steam to finish in time. Come. 

In the number for last February we 
opened up the subject of automatic guid- 


vious, in that it requires no partitions be- 
tween the elements, no mechanical relays to 
make the motion jerky, and has freedom 
of motion on an infinite number of diam- 
eters. The correction is made almost before 
the shift occurs.” 

W E invited Mr. Silver! ooth to expand 
the above note, and the following is 
what he then wrote: 

“The cupric oxide in conjunction with 
the copper nitrate is photo-sensitive, the 
carbon having no effect other than as the 
second terminal, or anode, to complete the 



Lay-out of Silvcrtooth’s scheme for automatic guiding 


circuit. Any other electrical conductor 
would serve equally as well. Since some 
photo-cells require a series resistance, the 
carbon acted in this capacity. 

“The plate (see drawing) is fastened to 
a circular aluminum (or other non-magnetie 
material) disk, which is in turn suspendeil 
by three heavy springs, leaving it free to 
swing on any lateral diameter. The photo- 
cell 18 located in one corner of the plate, 
according to conventional practice. An ordi- 
nary eyepiece is first used to locate a suil- 
alile guide star, later being replaced by the 
pilot o-cell. All connections from the cell 
and magnets are contained in one flexible 
cable. Tile magnets which move the plate 
are similar in principle to the dynamic 
speaker in a radio, viz: the large outer 
magnets are rigidly attached to the tele- 
scope proper. They create a strong magnetic 
field. The smaller magnets on the movable 
plate vary in strength and thus cause the 
plate to shift. In this manner there are no 
moving parts other than the plate itself. 
This eliminates friction and reduces failure 
in operation to a minimum. The anode 
leads from the three segments must be 
shielded to avoid mutual conductanee. 

“in reference to the drawing, the solid 
rays represent the position of no movement. 
However, if the star image should shift 
(see dotted line), the resistance of the cell 
would be reduced in that direction, causing 
a current to pass from the eentral cone to 
one or two of the segments, depending upon 
the direction of the shift. It is evident that 
the greater the shift, the shorter the dis- 
tance will be between the cathode and 
anode, causing a greater decrease in re- 
sistance and a consequent increase in the 
amount of current passing through the par- 


ing of telescopes, pointing out the great 
need for it among astronomers, and in the 
May number we hinted at it again. It now 
appears that several have had this idea on 
their mind for some time, and one of these 
is Wilbur Silvrrtooth of 273 Ximeno Ave- 
nue, Long Beach, California. He writes; 

“My interest in astronomy has led me to 
make several telescopes, among which were 
a six-inch reflector, made when I was 14, 
and an 11-inch Cassegrainian, completed 
last fall. I See cut, opposite page. — Ed,] 

“Your coluiiin in the February issue now 
prompts me to send a sketch of a device 
I experimented with some time ago. Re- 
ferring to this sketch, the photographic 
plate was fastened to a circular aluminum 
plate, which was in turn suspended by three 
heavy springs. The ‘electric eye’ was the 
same diameter as the eyepiece, and replaced 
It when a suitable guide star was hx'aled. 
The photo-cell used contained copper ni- 
trate, sealed in. The surface of the tri- 
angular glass prism was coated with cupric 
oxide. This, with the carbon, was sensitive 
to light. However, except on bright objects 
(2nd mag.) the action was poor even with 
*210 amplifiers. Since then I have tried 
aelenlum, which seems more sensitive. 

”Tbe advantages of this device are ob- 



A group of California TNa looking at Venua in the daytime with a 4*inch re- 
fractor defigned by R* W. Porter. £#// to rights Byron L. Gravea of Loa Angeles 
(see A*T.M., pages 136» 358); R. W. Porter; Orcor S. Marshall, formerly of 
the Telescope Mekere of Springfield; James T. Barkelew (whose paper on au- 
tomatic guiding will appear next month) ; Hart, expert mechanic at ”Cal Tech” 
•hops; Dr, John Strong^ who Invented end developed elumlnixlng hy eveporatlon 
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ticutar magnet, with a proportionate effect. 

‘The cone, or cathode, is first silver 
plated and a lead is then fused on. The 
anodes are set up around the cone, as pic- 
tured, A small capsule containing calcium 
and caesium oxide is placed on one side, 
and the device is evacuated and sealed. It 
is then placed in a high frequency furnace 
which heals the capHule and the anodes. 



Stlvertooch and his Caasegrainian 


The caesium formed condenses on the cool 
rone and gUvSs container. After that, with 
the aid of a small gas flame, in conjunction 
with the furnace, the caesium is persuaded 
to condense entirely upon the cone. I be- 
lieve the introduction of three anodes in 
one cell is novel. 

“The resistance type amplifier was used 
to minimi/e distortion, even though more 
stages were required. No attempt was made 
to employ alternating current, as this would 
he fatal to successful operation. 

“A few minutes study will show that a 
single star is not necessary as a guide. A 
planet, a cluster, or any other such object 
would serve equally as well, as it is the 
relative intensity of light in each of the 
three segments that is the determining 
factor, and not the sudden presence or 
absence of light. As long as some object 
is present in the field the plate will imme- 
diately arijust it‘4elf so as to divide the 
light equally in three parts, and will then 
maintain this position throughout the ex- 
posure.” 

N ext month we hope to publish a longer 
contribution on the same subject, sent 
in by James T. Barkelcw of Los Angeles. 

Several astronomers with whom we re- 
cently discussed automatic guiding shook 
their heads. One stated that he would like 
to see the idea tried out, while another 
seemed to think that nothing could replace 
the human factor in following a star image 
around when it was moving rapidly and 
irregularly. A third emphasized the ex- 
tremely high criterion for his own work on 
parallax plates: while most of the experi- 
menters have aimed at one 10,000th of an 
inch aa their criterion for precision, this as- 
tronomer demanded one 50,000lh of an inch. 

This matter of automatic guiding pro- 
vides an excellent opportunity for the in- 
ventive amateur telescope maker to donate 
something really worth while to astronomy 
♦—since it is fairly evident now that he will 
not contribute real astronomical work, pre- 
"ferring to center his interest on the mechan- 
ical aspect of the hobby. A solution of this 
practical problem would constitute a major 
contribution to science. 





Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experienee, at 
prices extremely low considering their high quality. 

A Mx-inch fclcacop* MIRROR OUTFIT sbrssivcs, pitch 
and rouaa;<— All you n««d to grind and polbh a GOOD 
parabolic concava mirror it only $5,00 

A tuitabla EYEPIECE positive, achromatic g4.00 


A one-inch prltmt-— a really accurate one— that will not intro- 
duce the distortions found with poor ones, that ruin the defini- 
tion of even a good mirror 16.00 


With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 


We will also answer your questions and te%t your mirror. 

These services are free. Write for our price list of supplies, 

JOHN M. PIERCE 11 Harvard Si., Springfield^ Vermoni 


MICROSCOPE SLMS it....... 

LARGE VARIETY 95c EACH 

FOR HIGH AND LOW POWERS 

EXCELLENT QUALITY ON 

STANDARD 3 X I INCH SLIP 5 FOR $1.00 

H. ROSS. 6 PARKSIDE COURT. BROOKLYN. N Y. 


ALUMINUM COATINGS 

Hare ynur trlcntpe mirror .iml flat nlurtilnum lostrd tunv 
Hint etijoy UrttiiK l)**Hiitiriil utiiiirni'^lieil surfaiift all Hiimiiirr 
Half an'l opaiiur (ohHiikm of .iluralnum. Mihor, sold and 
other inetaU. on i»pthal <<iirfa(iM for re-teardi work, to 
order rrhex rtu'<ntitdiIo 

LEROY M. E. CLAUSING 

5500 Lineoln Avs Chieaia. III. 


Genuine Achromatic Refractors— W orld’s Lowest Prices 

The Annotated Star Maps 
arc now read) $1..S0 postpaid. 

Address OPTICAL RESEARCH ASSOCIATES 
P. O. Box .13 S Plainfield, N. J. 



PROJECTORS — Amprn, New. $IH» fiU — DiVry D, 
ItU 50 with ea^en New Agfa nimeriu Model A, $40 00 
Mmie Maker. $a 0** Pathe*. $4 10 l>c^ry Model 57, 
$20 60 Cine Kodak H. $‘25 50 ne\rv 500 wall Milt- 
(ane projeffor. 1000 ft raparlu. 35 mm . $50 oo Acme 
s V £. 1000 watt, $05 00 Library, Hilenl, Kouml 
MOGULL BROS. 

1944-S Boaton Read New York City 


TELESCOPE MIRRORS 

ALUMINIZED 

Evaporation Proceu 

Aluminum provliles the most pirfect reflerllnK Burfarc 
known tatlay It is prarlleally non-tarn)HhlnK esen in 
the pnoresl atiuosplure ('nut Is more pernuinent lh.iii 
ptlher ('O'*! U reaaonahle No lacquer required I'rluB 
furidshetl on request 

AMERICAN TELESCOPE CO. 

4008 AdJIxw St. ChIcaBO. lU 


For 

Scientific and Technical Books 
try our BOOK DEPARTMENT 

SCIENTinC AMERICAN 


MIRRORS 8I1.VBRED 
and LACQUERED 
BaA«B»Aa*e procbs# 

0" — $2 25; 8” to 10"— 14 00, Not Prepaid 
Let an experienced rhemibt atlver your mirror. 

B. L. SOUTHER. Ph.O. 

230 Baverly Road Pimburili. 16, Pa 


“TELESCOPE MAKERSr 


Here's your opportunity to liulld that extra tete<M*opc 
at remarkably low cost 0" dlaca, 1" and l\4" thick 
guaranteed quality t'ompleto set. including 2 glusa 
dlara. abrasives, pttcti. beeswax and rouge, for only |5 

PRISMS GUARANTEED SATISFACTORY 
H" or ll/IS"— If; r— IZJSt I*/*"— $4.60; l%"— IS 
RACK AND PINION EYEPIECE HOLD- 

BRS, PTMialMI MtSt. StanSarS tVa'' $7 6C 

RAMSDEN EYEPIECES— 4l6Mt quality lanata 
In braaa neuntinfi. atandard lya" diam. 

. ,..$4.00; I" F.L 


•r Yt* F'L- I 

F.L. 8 lent eyepdtte aland IVk" dia. . 
. ‘dOLLEMSAK 


.,.$2.50 

$ 8.00 


*/,% PiRISCOP'C laada by W( 

AO^USTABUC^ ^l^ii’”PRIBM~*HbLbERS ..$3.50 
Free eateteit on Teleeeopee, Mterweopet, tHnoeuUir», 
etc. Compleie JnstrsetUnte ter Teleeeope Uakinp, iOe, 

PRBaSION OPTICAL SUPPLY CO. 
Ml B. 16U4 Sum. Nm. York Qqr 



RAMSDEN EYEPIECES 

Len»is ninde from tln(^t optiinl glusd 
M'liintini,-* of intlislKd h'*Ui.)i 
A qua lily 

I ».!/', 14 " 0 n. iw"" Kueh $4 00 

SILVERED DIAGONALS 

Um> in place of pnama 
Front face silvered end lacquered 
IMautiiial fi»r H" Mliror $ ''dl IVi" X 1 %" 

.. .. ;r, OH 

.. .. j QO 2" X 2%^ 

.. .. I 2i/j« X 3" 

MIRRORS 

Silvered and Lacquered 

Brashear Process 

1." tc» 8" $3 60 0" to 12" $6 00 

\\rlt( fur <lriul.ir of HUPplleB for Telesiopi' Makers 

DONALD A. PATCH 

88 Crescent Street Springfield, Vi. 


AMATEUR TELESCOPE 
BUILDERS I 

0\er 25 icnr- manufacturing quarts 
and Klans opths for acienttOc In 
xfrunicnfH la jour assurance of cor 
reel opthal parts and KUpplica 

II I ife for A. D. isnet Ogtleal Works 

Cl leti I tut Cambrldqe. Mass. 



Astronomical Telescopea 

Both Equatorial and Altazimuth. Com- 
plete materials for amateurs Six cents in 
stamps for illustrated catalog. 

TINSLEY LABORATORIES 

3017 Whdekr St. BdtkdUy. CalifocBla 




RECENTLY PATENTED INVENTIONS 


Conducted bjr A. P. PECK 


Fountain 

Patent Slumber IQ54704 Joseph //. Kraut. A 
fountain that may be tmed for either artistic 
nr utilitarian purimsea or Imth in the subject of 
this invention. As shown in the drawing, a water- 
tight bowl 18 provided, the 
j lower part of which is 

pressed in the form of a 
, sump or well. Within this 

well and supported on a 
bearing, is an electric mo- 
tor rotor of the conven- 
tion.'il squirrel cage type. 

I shaft of this rotor is 

J ■i m .Ai. x— .. 1 fixed to a vane which func- 

tions as the rotating mem- 
ber of a water pump and winch forces water out 
of the tulic shown, from which it emerges in the 
form of a fountain The water then falls back 
into the liowl to l>e used over again The field 
coils of the electric motor are mounted outside 
of the well and operate the rotor magnetically 
through the wall of the well This fountain may 
be used for purely decorative purposes or for 
somewhat humidifying the air in a rourn, 

Inclinometer 

Patent Number lOUOOft .4uoutt Iloffmanu The 
primary object of this invention is to provide 
an instrument for measuring and indicating the 
tilt or angle of inclination of aircraft. The in- 
strument embodies a gyroscopic 
^ rotor mounted on a globular or 
\ hall member so that the rotor is 
turning with the 
rotor U sur- 

* I rounded by a partly transparent 

» casing and ts furnished with 
* lf .4 means for visibly indicating the 

position of the rtitor relative to 
the casing. Thus when the casing is mounted in 
a fixed position on the aircraft, and accordingly 
participates in all movement thereof, the rotor 
maintains a horizontal position and indicates 
through the opening in the casing the angle of 
inclination of the aircraft 

Collapsible Boat 

Patent Number 1953059. Alfred Bercudt. Several 
liuoyant floats secured at intervals around a 
boat-shaped frame, the floatB being so constructed 
as to make overturning of the boat practic.x]ly 
impossible, is one of 
mam points of 

I ^ invention Ulus- 

i ^ draw- 

i | . frame of 

•■'Jj It i* • " ^ the Ixial IS so ar- 

ranged that sections 
can lie dismantled and stacked together in a 
compact package. By means of cleverly designed 
interlocking joints, the Iniat shaped frame will 
hold in proper form when assemlded yet can be 
quickly and easily taken ap.irt 

Coating With Metal 

Patent Number 19S3330. Fetiv O Andret. It 
IS the principal object of the present inseii- 
tion to dispense with the necessity of applying 
gold and similar metals to glass sm faces in leaf 
form and to provide 
^ process for ap- 
^ plying such metals In 
* liquid form. This is 
accomplished by using 
ffl Tl solutions which when 

I ^ J applied to a glass sur- 
JL B ^ produce an 

■* • J* unbroken film of 

J. I I - -- metal of uniform color 

and texture. The ob* 

% i I i iP attained by the 

use of two solutions 
which ar§< gimultancously sprayed out of a nozzle 
under jhr pressure. One solution ts a mixture 

The abova information has been taken from copies of 


of metallic salts with potassium or noditim car- 
bonate. The second or reducing solution causes 
a reaction in the metalling aolution so that when 
the two solutions mix, a metallized surface re- 
sults. By use of certain ingredients in the reduc 
mg solution, it is possible to produce in the final 
results shades from deep gold to green yellow. 

Wrench 

Patent .Number 1954141 Edward Z. Micfucton. 

In the novel wrench which is the subject of 
this invention, the eflfect of a ratchet wrench is 
obtained without the usual complication By 
means of the specially designed 
opening shown in the accompanying 
drawing, which may be applied to 
^ either the so-called end or k»x 
wrenches, it is possible to obtain a 
ratchet effect. A small tug grips one corner of a 
nut or liolt head hut the grip may be loosened 
merely by turning the wrench in the opposite 
rliiection. 

Grinding Device 

Patent Number 19^4575. George Pcarton Satis- 
factory operation of gasoline engines deticndx 
to a great extent upon the breaker points of the 
ignition distributor meeting with full face-to-facc 
contact. Pitting of these points 

f makes it necessary that the surfaces 
„ be ground frequently if best results 
" are to be obtained The present in- 
7 vetiiion relates to a grinding device 
* which will do this particular job 
,, quickly, easily, and efficiently. 
Grinding is accomplished hy a ver 
tical reciprocating action obtained 
hy means of a solenoid actuating a 
shaft on the end of which is earned 
an abrirsive element. A flexible coupling between 
(he shaft and the abrasive element makes it 
possible to obtain accurately ground faces on the 
ignition jioints even though the grinding mechan- 
ism may not be held perfectly vertical to the 
points being ground. 

Camera Gun 

Patent Number 1955400. Abraham Kurnick. The 
puriHise of this invention is to provide a small 
easily operate#! camera in connection with a con- 
ventional tyi>e of fire arm The object thus at- 
tained ts to obtain a photo- 
Rraphic record of the target, 
which record is made at the 
instant the gun is fired. The 
^ IB small camera with its oper- 
ating mechanism is mounted 
under the barrel of the gun. as shown, and levers 
connect the shutter release with the trigger of 
the gun. Suitable means are provided for reload- 
ing the camera with film and advancing the film 
after each exiioaure. It is contended that an in- 
vention of this type will be of value particularly 
to police officers. 


Patent Number 1954231, Julius IVemberger. In 
the conventional tyiies of glow of lamps now 
in general use for television and in connection 
with the production of sound records on motion 
picture film, a potential is ap- 

t plied between two electrodes in 
an atmosphere of gas and the 
well known discharge phenom- 
enon takes place. The primary 
object of the present invention, 
iltustrated in the drawing, is to 
provide a glow lamp in which 
it is necessary to use only a 
small amount of energy for ef- 
ficient control. This is accom- 
plished by utilizing two elements 
other than the usual electrodes, 
one of which is for the purpose of emitting elec- 
trons and the other for controlling the electronic 


flow. Thus hy impressing a control potential on 
the grid, the flow of electrons and hence the 
intensity of illumination may be accurately con- 
trolled with a comparatively small amount of 
power 

Beverage Sharer 

Patent Number 1954369. Morris B Solomon. Of 
particular interest in these post-prohibition 
da>s IS the novel form of cocktail shaker which 
IS the subject of this invention. The ice used 
as a cooling medium is placed 

f in a separate chamber in the lid 
of the shaker so that the cooling 
medium inside never comes in 
direct contact with the ingredi- 
ents being mixed. Thus no dilu- 
tion can take place. The primary 
purpose of this invention U to 
provide a detachable cover unit 
for the container, the cover unit 
having the ice chamber depend- 
ing therefrom and being pro- 
vided with a spout for pouring 
out the mixed beverage. A cover 
unit of this type may be inter- 
changeably used in connection 
with containers of various 
shapes and sues. The ice con- 
tainer is so constructed that it 
may be removed from the cover unit, partial 1 > 
filled with watci and placed in the freezing com- 
partment of an .'iiitumatic refrigcr.xtor so th.it 
the w.iter becomes frozen 


Patent Number /055?5?. H'dltam P IVilrv 
One of the difficult problems of fabricating 
complicated machinery, autumohiles, and so on 
is the placement of bolts so that later these bolts 
may be used even though it is im- 
^ possible to get at the heads. The 
present invention relates to a type 
which overcomes this diffi- 
rulty in a novel manner In place 
of the conventional bolt bead, the 
body is bent at an angle as shown 
in the drawing and the curved part is slotted 
with a groove Bolts of this type arc used for 
fastening parts to sheet metal wherein has been 
punched or stamped a hole of special shape. At 
one side of the hole is a small tongue which 
engages with the head of the bolt and thereby 
holds It in position and prevents it from turning 
while the nut is l>emg tightened. 

Air Circulator 

Patent Number 19^^72 Alfred C. Cdbert This 
invention relates to improvements in air cir- 
culating devices and more particularly to a de- 
vice comprising a combination of an air heater 
and an air disturbing me- 
%•!!• dium. The heating unit as 

shown in the drawing hcrc- 
¥a\ \ with it of the general type 

III 1 in ordinary electrical 

heaters. This is mounted 
I r within a reflector of the 
•jm p v T T V <^o”ventional type and im- 
J y mediately in front of it is 

vJ placed the rotating member 

An electric fan. In back 
J of the reflector is an electric 

Y- ” ^ motor, the shaft of which 
^ ^ projects through the heating 

unit to the hub of the fan 
Connections through switches to the source of 
electric current make it possible to use either 
the heater or the fan alone or both of them in 
combination. With la device of this nature, it is 
possible to otitain the effect of cooling in warm 
weather by disturbing the air with the fan alone 
or to have a heating effect by the use of the heat- 
ing unit either by itself or in combination with 
the fan which serves to circulate the warmed air 
to all P4rt8 of a room. 


paiemt spcctficatidns, No further details are atutHable esreept as can ba obtained from *ach spitifieoHdi4S^, 
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chemical treatment. Before starting on the 
development of such an ink, however, it 
was necessary to investigate the possibilities 
for using such ink in some field of publica- 
tion that uses sufficient tonnage of paper 
to furnish an adequate supply of printed 
paper and which printed paper could be 
readily collected and assembled at a cen- 
tral point. The most ideal publication for 
the purpose proved to be telephone direc- 
tories. Arrangements were therefore made 
with the telephone companies to print their 
directories with a special ink developed by 
the Hilton Davis Company of Cincinnati, 
which contained no carbon black and which 
could be bleached with hypochlorite solu- 
tion and “discharged** with reducing agents 
such as sulfur dioxide. 

The process used for de-inking the pages 
of used telephone directories is described 
by Sidney D. Wells in Chemical and Metal- 
lurgical Engineering. The antiquated books 
are first fed into a machine which rips off 
the covers, tears apart the pages and sep- 
aratees the white paper from the colored. 
The paper is then ground up to fibers in 
rod mills, which it leaves in the form of a 
pulp suspension. This pulp is then treated 
with sulfur dioxide gas which discharges 
the ink, leaving a clean white pulp which 
can be fed directly to the paper machines 
to produce new paper of perfectly satisfac- 
tory quality. 

This process is adapted primarily for the 
reclamation of wood-pulp papers whose 
permanency is not important. — A. E. B. 


The Farmer Is Right 

E ver since the beginning of time the 
farmer has believed in the value of 
sunlight. He has seen his livestock grow 
strong and healthy in the warm sunlight 
of spring and summer. He has watched the 
bursting of buds and the popping of seeds 
as the sun grew higher in the sky. 

The farmer knows that during the win- 
ter months he has to be ever watchful of 
health regardless of the fact that bis live- 
stock is housed in warm comfortable build- 
ings. He has observed that a sick animal 
turned out into the open will seek a sunny 
protected shelter and oftentimes get well, 
lie has noticed that a plant grown indoors 
without adequate sunlight hasnT the color, 
growth, or strength of a plant grown out- 
doors. 

To show the value of sunlight to animal 
life and growth, the Ohio Experiment Sta- 
tion recently carried on a series of experi- 
ments with chickens. Three brooder houses 
were built. These houses were so con- 
structed that the growing chicks received 
sunlight in one of three ways. First, direct 
through open windows; second, through 
ordinary glass which does not allow the 
important ultra-violet rays to pass; and 
third, through a glass-like material known 
as Cel-O-Glass. One hundred baby chicks 
were put in each lot. The chicks were fed 
and managed alike. 

Doctors Bethke and Kennard who car- 
ried 4NI the experiment made the following 



P op, goes a button! Seconds left to finish dressing ... no tinio to 
S. 0. S. the valet . . . but Statlcr Hotels anticipate such emergencies 
• . . provide buttons, needles . . . already threaded. 

Silly to take up valuable space bragging about such little things? Per- 
haps; but the Statler pin cushion with its quick repair supply of buttons, 
pins and threaded needles is more than a detail ... it is symbolic of 
attention to everything that forethought can provide to make you com- 
fortable as our guest. 


You can get along without a pm cushion; or clean 
pens, free-flowing ink and a well that doesn't mess your 
fingers • . . the special pants hanger on the closet door 
or the lowcl hook handily placed to save groping over- 
head . , , the telephone-attached memorandum pad . . . 
or the convenient desk calendar . . . the tourist and 
visitor's city map . . . the ample supply of stationery, 
both business and social . . . telegraph blanks ... air 
mail stickers and so on and on. 

You could worry along without many little things 
that the Statlers piovide from experience and which 
have established a standard for hotel values; but you 
would miss them . . . when you stopped at other hotels. 

So all the little things we do to make you happy, will 
always be big things to us . . . important parts of the 
Statler Standard of Service . . . constant reminders of 
our responsibility to give you complete hotel service^ 



//to r^aJtee^ 

RTp tpotlv had the tadim in mind nken 
ueput the pin ctuhton tn atl Aerfroomf, 
hut u'* the fumbie-finttered nude m4o 
chnrHe* irhen he find* the needhm 
threaded. 

FEATURES OF HOTEL SERVICE 
PRMEEREO BY STATIESI 


HOTELS STATLER 

"WHiRf THI OUlSr It AlWAYt mOHT" 

C^levclutu 

aooMs aaoiN at rooms bkoin at rooms rkoin a 
2.S0 3,00 %M 

Si. .1 

rOOM. .COIN AT ROOM. .KaiN AT 

a.so t.so 

y\lc\y ^jetk ^ 4^4^ old J 


ROOMS aaoii^ at 3.S0 


• Pin Cuflbiim 

• Free Morning Nrw«|m|irr 

• Qrculating loe Water 

• free Railto Rerrption 

• Bed lieed Reading Lamp 

• rull'length Mirror 

• Inner-eprlng Hair Mattrem 

• OrtiAed Gueet Room tdgfating lor 

Eye Comibrt 

« NoTIpping at PnbRo Reetoershi 
Cheokrooma 

• No Tip QiUelUig In Waehroomt 

• One-day I.aiindi7 Service without 

Extra Charge 

• Private Bath with Every Roam 

• Street Store Frioee for Cigar and 

NewMtand Iteina 

• Statler Servlee Trelnhif of 

Employ eea 

• Price of Room POftad in the Room 

• A Guaraa«M of Cneal SatioCaclhm 
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fttfttement ftt th« fnd of their work: ‘*The 
chicks were «H subjected to the same rou* 
tine management. The chicks in all groups 
grew at a normal rate to the fifth week 
when approximately one third of those in 
the window glass group showed signs of 
failure, attendant with a slower gain in 
weight. By the eighth week all the chicks 
In the glass group, which was then dis* 
continued, exhibited severe signs of leg 
weakness. The other two groups continued 
to make normal growth to the close of the 
experiment or the tenth week, with no evi- 
dence of nutritional failure. No outstanding 
or apparent difference was noted between 
the group that had access to direct sun- 
light and the one which received sunlight 
filtered through ‘Cel-O-Glass.* *’ 

This test and many others of similar 
nature carried on by various biological 
chemists at different experiment stations 
has shown the value of ultra-violet rays on 
poultry health, growth, egg production and 
hatchability. 

These tests have resulted in a general 
adaption on the part of poultry raisers, in 
place of ordinary glass In poultry houses. 
Cel-O-Glass or similar materials which will 
let in these valuable rays of sunlight. 

Where before the farmer instinctively 
knew that there was something almut sun- 
light which he felt benefited his livestock, 
he now knows what it is and why. — IT. H, 
AlUn. 


New Camera Resists Tropical 
Climate 

C HOSEN for its lightness in weight, 
tensile strength, and durability under 
all climatic conditions, Trxtolite, manu- 
factured by General Electric, is used for 
the body of the Tnivex camera. This minia- 
ture camera consists of but three molded 
parts. The lens is held in a recess inside 
the body by a special spring washer 
clamped by a nut on the end of a screw 
holding the shutter assembly. The molded 
pari for the loading end snaps into place. 
Tolerances on the molded parts are so well 
controlled that no machining is required 
and the perfect fit allows no leakage of 
light. 

Several hundred of these tiny picture- 
takers were taken by Captain R. Stuart 


Murray, famous explorer, on hie trip into 
the wllda of Honduras, to be distributed 
among the head men and devil doctors of 
the various Indian tribes. 

The metal parts of this camera are rust- 
proof, and it can easily be carried In a 
coat pocket. Taking roll-film pictures 
inches by 1% inches in size, the camera 
sells for 39 cents. 


Lobiter Claw Muzzle 

A new sea food application for alumi- 
num is a lobster claw muzzle. At 
present live lobsters are shipped with their 
jaws pegged by a wood wedge which is 
driven into the claw. This device prevents 
the jaws from opening, thus making things 
pleasant for everybody but the lobster. But 
the wood wedge injures the meat and like- 
wise causes a certain monetary loss ensuing 
from lobsters which expire in shipment. 

A Boston man has invented a new and 
humane halter-type muzzle made of coiled 
sheet aluminum, with a tie of aluminum 
wire which, when slipped over the lobsters* 
jaws, prevents biting, damaged tissues, and 
untimely demise. 


Forecasting By Weather Cycles 

F acts brought out in a series of com- 
prehensive comparisons of weather rec- 
ords recently compiled in the Weather 
Bureau show that no weather cycle, aside 
from the annual cycle, is of any particular 
value in forecasting the weather in this 
country, J. B. Kincer, in charge of the 
Division of Climate and Crop Weather of 
the Weather Bureau, United States Depart- 
ment of Agriculture, said at the last meet- 
ing of the American Meteorological Society. 

Many so-called weather cycles, ranging 
from a very short period to 260 years, and 
related to sun spots, tree rings, earthquakes, 
wheat prices, Nile floods, lake levels, and 
the position of the planets, Mr. Kincer said, 
have been proposed as the key to Nature’s 
secret of what the weather will be next 
winter, next summer, or even on any given 
(lay 10 or 20 years from now. If the weather 
cycle theory were correct, he continued, 
forecasters today would need only to turn 
back to the records of any particular sea- 
son, month, or day. 


Hospital Monorail Paftent 
Carrier 

A n ingenious monorail carrier system, 
u constructed of light aluminum alloys, 
is used to transport patients in the Infantile 
Paralysis Department at the University of 
California Hospital in San Francisco. It con* 



The monorail carrier In a hospital 
transporting a patient to the pool 


sists of a 130-fuot rail runway, from which 
is suspended a movable platform or stretch- 
er. This may be raised or lowered by means 
of mechanism operated by the nurse. 

Patients are carried on the platform from 
dressing room to pool. At the pool they 
are lowered into the water and in some 
cases are transferred to special swimming 
apparatus. After the bath, the patient re- 
sumes his place on the platform and is 
lifted out of the pool and carried back to 
the dressing room. The apparatus is very 
light in weight and a nurse propels it with 
ease. 


Care in Cooking Prevents Loss of 
Vitamins 

L OSS of vitamins during cooking takes 
i place in several ways. They may be 
destroyed by heat and oxidation, or they 
may dissolve out in the cooking water which 
is later discarded. The exact extent of these 
losses depends upon the length of time of 
cooking, upon the presence of air, and upon 
the solubilities of the vitamins concerned, 
sayt the Bureau of , Home Economics, 
United States Department of Agriculture. 

Vitamins B, C, and G are readily soluble 
in water. Vitamin C is easily destroyed by 
heat and oxidation. Vitamin B is destroyed 
by long-continued heating but undergoes 
little destruction when heated at the boil- 
ing point of water for as long as one hour. 
Both vitamin B and vitamin C are more 
rapidly destroyed in an alkaline medium 
than in an acid medium. 

Vitamin A is only slightly soluble in 
water and is not readily affected at the 
ordinary temperatures of boiling and bak- 
ing. It Is destroyed, however, at higher 
temperatures such as those that obtain in 
frying. It is alilo destroyed when heated in 
the presence of oxygen. Vitamins D, G, and 
£ are fairly stable to heat and are not 
destroyed at ordinary cooking temperatures. 

The value cf any cooked food as a source 
of vHamins depends largely, of course, on 
its original yalUe in the natnral state. 



Cburtasr t^ 8. IndiutrUl (Xienlrtl Oonpanr* 

The largest vinegar plant in the world<-*-but not a drop of the vinegar reaches 
the public* All of it is used in the manufacture of industrial chemicals. In the 
phqilefraph, the tube on top of the huge vats contain alcohol which is distributed 
ov ^b ea c hwood shavings impregnated with bacterial catalysts. Air entering the 
of the vets completes the process of conveiting the alcohol into dilute 
add (vinegar) which b practically chemically pure end tnsdy for use 
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ToiDAtoet arci an excellent aoiirce of vita- 
min C even after they have been cooked. 
Thin is explained by the fact that during 
cooking the acidity of the tomato preserves 
to a great extent its naturally high vitamin 
C potency. 

In general, the destruction of vitamins 
is less when foods are healed at high 
temperatures for short periods, than when 
they are heated at low temperatures for 
long periods. There is also less loss when 
a small quantity of water or no water at 
all is used. For this reason it is recom- 
mended that foods be cooked as short a 
time and in as little water as is practical. 
If any cooking water is left it should be 
used for gravies or soups unless it is so 
strongly flavored that this Is out of the 
question. Steaming is one of the preferred 
methods for cooking since the time re- 
quired is short and little water is used. 


THE STORY OF 

ENERGY 

By MORTON MOTT-SMITH 

This new Ixtok tells the story of 
man's capture and harnessing of 
physical energy from 1765 to the 
present. Each stage of the develop- 
ment of machine-made energy is in* 
tercstingly treated — from the days of 
Watt and Carnot— -down to the Diesel 
engine and airplane Apphton Ni’iv 
World Scries. Illustrated. $2 00 

I). AFPLETON-CENTURY CO. 

3S West 3241 Street. New York 


And So We Offer You 


tlila opportunity 'A 

to purctia.r a branS new ^ 

factory Kcnulne 

model IftlT. uainR the 

4’* 4iitn Ctee with rlips. { W M 

Walnut gripj<. QH" harrcl. In Vey ^ 

original Uix, opeclal $21.95. 

BELOW-A LIST OF FINE U8EO GUNS 

Oracle No 1 CoU Auto 41 nn\'t . ...$24.50 

Oraile No 2 TnU Auto 4% (lo\‘t 18 75 ■HBmI 

Grade No 1 Tolt Aiito $1 rul. like new 11.75 

Grade No 1 t'olt Auto nr 3H0 eat $15.06 

Grade No 2 (^It Auto SH |*orket Model (aa new) . 2B 75 

Grade No 1 CoU Police Positive IPue IS.S5 

Grade No 2 i‘olt Police Poalllve SH-^4" Blue 14.85 

Grafle No 1 HAW Ifammrrleas .12 — 3" Blue, aa new 18.75 
r H Army Leather Hling Htrapa, new, IH" Postpaid SSt 
189,000 Aaaorted Ceriritlgea. Send etenip for list. 
Fnr cataloa Ititlm, Coltn. H S W , Btnontlara, Et«. 

D. HUDSON SDORTING OOOD8 CO. 

52 Warren 8t. (Sg prpoMit ,m (• o n *a) New York 


Graphite Lubricator 

A n unusually handy device for use around 
L the home, the car, in the shop, or 
in any one of a hundred other locations, 
uses dry graphite for lubricating almost 
anything that needs such treatment. Both 
the container and the graphite which it 
uses are essentially new. The graphite 



itself is processed to a point where it is of 
extreme fineness. Thus its lubricating quali- 
ties are enhanced. 

The container has a wooden base and 
soft rubber sides. The cap holds a spout 
which is so arranged with a valve that 
the flow of graphite can be accurately 
controlled. Pressure on the sides of the 
rubber container forces a fine stream of 
the graphite out of the spout, which can 
be directed to the point where the graphite 
will do the most good. Both the container 
and the lubricant are a product of the 
Joseph Dixon Crucible Company. 


Dry Ice Aids Fruit InduEtry 

A SIMPLE carbon dioxide treatment of 
fruit shipped in refrigerator cars may 
become common practice in many fruit 
shipping districts of the country, according 
to the United States Department of Agri- 
culture. This would decrease substantially 
the present annual losses of many millions 
of dollars caused by rots and other diseases 
developing in fruit during shipment. 

Transit disease specialists of the Bureau 
of Plant Industry have found that in ex- 
perimental shipments the greatest develop- 
ment of transit diseases occurs within the 
first 24 hours after the fruit is loaded in 
cars, that pre-cooling the fruit afopa most 
of fhis early disease development, and have 
discovered that treating the fruit in the 
cars with carbon dioxide gaa hat practically 



TRADE MARKS 


and 

UNFAIR COMPETITION 

BY Orson d. Munn 

A TRADE MARK is an intangible asset of a business, 
yet its actual value may grow so large that it becomes 
the very foundation on which depends the whole structure 
of the business. Because of this fact, every business man 
should have available such information on trade marks as 
will enable him to judge with a fair degree of accuracy 
the desirability of any mark which he may be considering. 

H ere, in one handy volume, 
written in non-legal terms, is 
a simple yet comprehensive inter- 
pretation of the Federal statutes 
and the body of common law re- 
lating to trade marks and unfair 
competition. 

W ITH new products being developed almost daily as 
the result of scientific research, and established busi- 
nesses reaching out into new fields, the coming year will 
find many new trade marks registered and numerous legal 
battles being waged over the right to use some certain 
mark. To protect yourself against expensive and vexatious 
litigation, you owe it to your business to secure and read 
carefully this new and up-to-date manual that will put you 
on the right track and will enable you to avoid many of 
the pitfalls which beset the path of the trade-mark owner. 

Price $1.00 

postpaid 

Publisked by 
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AU ILiCTRIC ■ 

ALUWAVI AIR SCOUT ■ 

ONLY SET or ITt KINO IN THE WONLO ■ 
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See Nature’s Hidden Secrets 
with a Wollensak Microscope 

HER {(oritiM, blood curpuRclun UioiniAndg 
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the same effect on diaeaae organisms as 
pre-cooling. 

The principal advantage of the gas 
method is not that it will replace present 
pre-cooling practices* but that it will give 
the advantages of pre-cooling to shippers 
to whom refrigerating equipment is not 
available. 

The carbon dioxide tn^atmenl is simple 
and has several outstanding advantages. 
'1 he fruit IS treated by placing small quanti- 
ties of solid carbon dioxide over the load 
or in the ice bunkers in addition to the 
ordinary icing. Instead of melting to a 
liquid as ice does« the solid carbon dioxide 
changes to a gas and not only cools the 
fruit but has also a definite physiological 
effect in preventing the development of 
transit diseases and in keeping the fruit 
flesh and firm. 


New Paper Milk Bottle 

AN entirely new kind uf milk container, 
made of heavy paraffined paper and 
with a winged self-closing top, has been 
announced by the Reed Company, Inc. uf 
New York. 

In addition to Its attractive appearance, 
which has been approved by both dairies 
and housewives, this new container offers 
milk consumers a bottle that is easy to 
open and close. To open this container, 
you simply raise the metal top, press back 
two of the wings, and compress them to 
form the spout. The container is closed 
by simply pressing back the spout and re- 
placing the metal clip, which keeps the 
container tightly closefl. This new kind of 
spout never leaks or drips, and it pours 
as easily as the spout of a cream pitcher. 

Exhaustive tests have shown that the con- 
tainer has sufficient strength to withstand 
the roughest handling and that, even in 
extremes of heal and cold it remains per- 
fectly leak-proof and sanitary. As it is made 
of paper, it eliminates the ni^d of picking 
up empties, bringing them back, inspecting 
and washing them. Moreover it does away 
with bulk, weight, breakage, and waste, and 
effects a tremendous reduction in bottling 
costs. 

A complete, compact machine, which 
measures only 4 by 22 feet and can be in- 
stalled in any dairy, does the entire manu- 
facturing and filling job. Blank sheets of 
heavy paper of the exact size required are 
fed into the machine, which makes, steril- 
izes, fills, and caps the containers in a single 
automatic operation. 

This machine does the whole production 
job at a rate of speed equivalent to cus- 
tomary production, and at a tremendous 
saving in material, labor, storage, selling, 
and hauling. One machinist for supervision 
and one attendant to replenish supplies on 
the machine are all that are needed. 


Ice Cave Air-Conditions Iowa 
Editor^s House 

A CASE of natural air conditioning. 

whereby a house is air conditioned 
by a flow of cool air from a cave under- 
ground, is related by J. W. Speer, manager 
of air conditioning products of the West- 
inghouse Bllectric and Manufacturing Com- 
pany. 

The house It the property of an editor 
of a Decorah, Iowa, newspaper. The novel 


WANT TO SELL 
THE CCC? 

Know what the 314,000 enrolled men buy 
in their company eichangei, or storei, lo- 
cated in the 1468 CCC camps? Here'i 
a letter from one camp exchange: 

"I handle eight brands of cigarettes, 18 
brands of pipe tobacco, 3 brands of ci- 
gars, 4 brands of gum, 5 brands of cookies, 
one brand of cough drops, 2 brands of 
beer, ice cream, 20 brands of candy, 5 
brands of soft drinks, flashlight batteries, 
bulbs, envelopes, writing paper, playing 
cards, pencils, Ink, hand brushes, seep, 
mouth organs, dice, washboards, razor 
blades, sun glasses, tobacco pouches, mir- 
rors. handkerchiefs, cigarette holders, cig- 
areHe rollers, flint lighters, pipes, coat 
hangers, matches, pipe cleaners, cigarette 
papers, watches end toothpaste." 

If you went to sell the CCC we shall be 
glad to send you market data and telling 
suggestions, without charge or obligation. 
Write for full particulars. 

HAPPY DAYS 

Authorized weekly publication of the 
Chnl Conservation Corps 

National Press Bldg. Washington, D. C. 
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Ocean (]ity — 10 miles south 
of Atlantic City, connecting 
by trolley or bus. A delight- 
ful family resort, strictly 
Christian. Has all the advan- 
tages of Atlantic City, but 
none of its disadvantages. 
A strictly Summer resort, 
composed chiefly of cot- 
tagers from Philadelphia 
and Pennsylvania and New 
Jersey cities. 

THE HOTEL 

Directly on the beach front, 
fireproof and operated on 
the American Plan, offers 
every advantage to be found 
in the best resort hotels. 
There are three outdoor sea- 
water swimming pools — a 
diving pool, large swimming 
pool, and kiddies pool. 

RECREATION 

Several moving picture thea- 
tres. The Municipal Pier 
where free music concerts 
are given every evening. 
Three miles of Boardwalk 
and shops. Bathine in the 
ocean or pools, and boating 
and fishing, either in sur- 
rounding bays or ocean. 
Horseback riding and Golf 
at nearby Country Club. 

For the past 12 seasons. The 
Flanders has catered to a very 
discriminating clientele. Children 
are especially welcome. 

SjK>clal 1934 rites, ttpon apDllcntlon 
Season June 28 to October 1 

J. HOWARD SLOCUM 

Manager 

HESfiltT WILKS 
AsMftant Manager 


ventilation system cools his home in sum- 
mer and helps to warm it in ivinter. 

**When the foundation of his home was 
being excavated,” said Mr. Speer, “work- 
men struck a small crevice in the ruck. 
Cool air gushed from this crevice which is 
about two and half feet wide and extends 
into the rock 20 feet and then makes a 
turn. Beyond ihis turn the crevice has not 
been explored. 

“A large size tin pipe was forced into 
the crevice in order to convey the cool air 
into the house. Pari of the air is conducted 
to the kitchen where it maintains an even 
temperature throughout the summer and 
keeps food in excellent condition. The rest 
is piped to a room used as an office by the 
editor. An electric fan located in the pipe 
line helps draw the cool air into the house. 
Other fans circulate the air throughout the 
house.” 

Air from the crevice maintains an even 
temperature of 42 degrees the year ’round. 
As a result, the house is cooled during the 
hot summer months and is warmed when 
winter’s icy blasts prevail. 


CURRENT BULLETIN 
BRIEFS 

Sixth Rkport of thk Unitku Statfs 
Geographic Board, 1890-1932. The 
United States Geographic Board decisions 
are accepted as standard authority by Presi- 
dential order. They are rendered by authori- 
ties only after extensive study of maps, 
gazetteers, local histories, and atlases. This 
IS a new Federal Government publication 
that tells an interesting story of geography 
in the United States, its outlying parts, and 
in other countries of the world. 834 pages. 
Superintendent of Documents^ W ashington, 
D. G . — SO cents (money order}* 

National Parks of Canada. Report of the 
Commissioner for the year ending March 
31, 1933. This beautifully printed pamphlet 
is fully illustrated. National Parks Branch, 
y. B. Harkin, (lommissioner, Ottawa, 
Can ad a. — () ratis . 

Piping a Watiji Supply Through Salt 
Marsh and River. {The Power SpecUd- 
ist, Vol. II, No, 2, February, 1934.) This 
pamphlet describes how Scituate, Massa- 
chusetts, insured adequate fire protection 
by laying a pipe line of Transite pressure 
pipe across a river. Conveyors built up the 
pipe walls by depositing an asbestos fiber 
and Portland cement mixture on a rotating 
mandrel. IPrite to Scientific American for 
Bulletin 6B. — Gratis* 

Values of Foreign Monies, 1934. One 
page. Treasury Department, W' aching’ 
ton, D. C. — Gratis* 

Hydraulic Power Transmission. The 
Adaptability of Petroleum Oils. 
{Lubrication, Vol. XX, No, 4, April, 1934.) 
The idea of applying the principles of 
hydraulics to power transmission dates back 
to the 17th Century. It was not until the 
latter part of the 18th Century that the 
actual application of the principles evolved 
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B y a push of a button you can have 

16,500 cubic feet per hour of fresh, pure, 

invigorating, healthful air In your home or office, 
enough fur an S-rooni hou'<e ur auite of six large 
officefl First cost is modpr.-iie and upkeep is trifling. 

to run than a single Ituht bulb A fine piece of 
furniture that assures health and comfort. 

HOW IT WORKS 

The handsome cabinet encloses a rust-proof 
reservoir in which 28 indestructible metal discs are 
revolved slowly by the electric motor of a tan that 
also blows air over them. These discs biing up water 
which the breeze from the fan evaporates and circu- 
lates. The large evaporating and dust collecting sur- 
face (approximately 40 sq ft ) is resixmsible for the 

acit: 

M noireleu and there is practically no wear. Condair 
lasts a Ufetime. Endorsed by physicians 

SEMI OH TEIAl 

Send today for trial offer, complete story of this 
patented, simple, new. practical, and economical air 
conditioner that will better the air condition, drcuhv* 
tiun, health, and comfort of your home. 

!«■■■■■■ MAIL COUPON NOW 

■ LANDON a WARNER DapiC-IZl 

i 340 N. MIchIfsn Avs., Cklesfo, III. 8 

I Gentlemen: Without obligation on my part | 
I please send me the complete story of Condair ■ 
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Air Conditioning 

B> J. A. Mover ,iiid R. U. Fmz 

Hwh for the first lime in one vol- 
ume IS a complete treatise. The 
first half of the book covers theo- 
retical fundamentals and discusses 
such phases of air conditioning as 
air filtration, refrigeration, hu- 
midity control, and so on. The 
second half gives a thorough study 
of design requirements, including 
such features as examples of typi- 
cal air conditioning designs with 
the necessary calculations for thea- 
ters, restailrants, food factories, 
textile mills, and so forth, also 
giving attention to recent advances 
in household, office building, rail- 
road train, and theater applica- 
tions. — $4.^ postpaid. 
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How tomake your inveiitioBs pay— 
How to secure the utmost a local 


protection- 

Hic man who conceives 
an invention has Ixjfore 
him a vision of rewards, 
but much must lie done 
liefore that vision lie- 
comes a reality. There 
are patent rights to lie 
secured, ])itfa]ls to l)e 
avoided, busines.s op- 
portunilio.s to be sought 
and handled in certain 
ways. To guide him on 
his way is the aim of 
this book. 



by Pascal was made to industrial machinery 
in the form of the hydraulic presss The 
19th Century saw considerable activity in 
the extennion of this idea. This pamphlet 
gives adequate consideration to all of the 
modern ilevices. IT rite to Scientific Amer^ 
Item for liulietin OA, — Gratis. 


Thf TKNNLsStK VaLLKY AUTHORITY. 1934. 

8 pages illustrated. Tennessee Valley 
Authority. Knoxville. Tenn.- Gratis. 

Maukkt Facts Aboi t thk Spokane Coon- 
TRY AND IHK Fa« IHC NORTHWEST. This 
is a valuable publication which gives in- j 
formation relative to the Spokane area and 
includeH the Grand Coulee Dam, which is 
of considerable importance. Review-Chron- 
icle Genera! Advertising Bureau^ Spokane. 
W ashington . — Gratis. 


HAPPY DAYS 

Ihm News WmIc of tho C. €• C 

Happy Day< it Ika authorixad waakiy pub- 
lication of tho Civilian Coniarvation Corps, 
fillad with nawt of tho camps, storias, 
poomt, cartoons and photo9raphi. It is 
tha Naws-Waak of tho C« C. C. 

Would you Ilka to know mora about tha 
C. C. C. — tha oldar brothor of tha H. R. A. 
—“tha graatait of alt peaca-tima mova- 
montf"— and incidantally a markot for a 
wida variaty of goods and torvicas? 

Sand Ona Dollar for a six-months sub- 
scription— or 25 cants for six racant isiuas. 
Aik for “Markat Data on tha C. C. C. Mar- 
kat“ without charga or obligation. It tolls 
what 300,000 man buy and howl 
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I or have a good Patent to .sell, write rne- 

CHARLES A. SCOTT 
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P-INVENTION IS ONE PROBLEM—, 

Developing the invention for its 
commercial value is another problem 
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OlaraiMa A. 0* Brian. Raaistered Patent Attorney, 
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Mcven children and we are getting half- 
orphan aid from the Male for them.” (In 
('alifornia thia is 10 dollars per month per 
child.) “We have always figured that when 
we had two more children we would gel 
enough for them so iny husband could stop 
work and we could live on the income, so 
It would be too soon for me to be sterilixed 
now.” 

In case of any doubt, the patient should 
be given the benefit of the doubt and 
sterilization not be applied compulsorily. 
There are enough eager candidates for 
voluntary sterilization in the United States 
to keep all the institutions busy for many 
years without taking those as to whom there 
is a possible question. 

The operations in California have been 
divided about equally in numbers between 
men and women. The operation on the 
mule is an extremely simple one involving 
a slight incision on each side of the scrotum, 
picking up, cutting and tying the very small 
tube through which the sperm pass, after 
which the patient can, if necessary, go 
about his work without any further incon- 
venience. The operation is bloodless, may 
be done under local anesthetic, takes onlv 
15 or 20 minutes, and complications are 
almost unknown. 

The operation on the female is a major 
one involving a general anesthetic and an 
opening of the abdomen. It is, therefore, 
comparable in gravity to an easy operation 
for chronic appendicitis. The fallopian 
tubes, through which the egg cells must 
pass on their way from the ovary to the 
uterus, are cut and tied and no effect is 
produced in any way on the patient’s physi- 
cal life. Menstruation, for instance, is not 
affected. But the patient must rest in the 
hospital for at least 10 days while the 
muscles are growing together again, hence 
the expense of a hospital stay is added to 
the expense of surgery. In voluntary cases, 
therefore, U is often preferable to sterilize 
the husband instead of the wife if the same 
object will thereby be attained. 

One of the questions which roost inter- 
ested us in our investigation of the Cali- 
fornia sterilizations was whether or not the 
sterilization of unstable or irresponsible 
persons would create other serious diffi- 
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Are you seeking 
a school or 
summer camp? 

^lo THOSE seeking guidance 
in selecting a school or college 
we suggest that they refer to 
the Special School Section of 
the current issue of Harpers 
Magazine now on sale. 

In this issue will be found the 
announcements of many of 
the best schools and summer 
camps — academic, prepara- 
tory, finishing, junior college, 
military, and special schools. 

A wide range of schools and 
camps in all localities, to fit 
all purposes and purses, that 
will help you in the selection 
of the one best suited to your 
needs. 

Our Bureau will be glad to aid 
you in solving your particular 
school or summer camp problem. 
Address Educational Bureau 
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49 But Sint StMRt N«w York, N. Y. 



JUW ■ 1934 


SCIENTIFIC AMERICAN 


53 


WANTED 


BKANCH 

MANUFACTURERS 


On Bmnll nr Urge NcaU for our NEW LINK of rest 
KCetel n and lOo No\«Uie«« Automobiles, Ashtrays and 
othor ait yrar irlleri No spceUl plane or experlnnco 
nroessary as we furnish full Instrurtlnns, with moulds 
and uooperate In selling, also buy nnlshed goods 
rhaiine of a lifetime for man with small capital to 
get Into this new and profitable Industry If you 
mean strictly business and are orer 21. write AT 
ONCE for details, as wholesale season is now starting 

METAL CAST PRODUCTS CO. 

1806 Boaten Road. Dept, t. New York. N. Y. 


L 


(punters 



*tcSsi-R22r 


/•fcoo^oearro MutrroMxCoMt 



GEARS 

In Bteek— Immadlaia Delivery 

Otmr*. ipsH redoMm, •timnh.rtji, ihnwt 
hMirinini wiiiiiKnc* pnlWy* Hi \ 

r<>nipUl« Uiin hi narrlMl In our Chioiiao 
Can nlan qii tin tin •iihrIhI inwra of nnv kiml 
BoikI im your hliM tiriau mhI iaaulriM 

Write far Cataltf Na. 20 
CHICAGO GEAR WORKS 
769-773 W.Jacksan Blvd., CHICAGO, HI 



ARMY-NAVY ihmiM 

tfavsrsackrt .75 I Cart belt . . «n 
Mannetfl Imlo . $1 50 I Flint pUtol ... $0 05 
Army suddle . $0 K.1 ) M/L shot gun |1 M5 
Hprlngtlidd cal 80/00 rifle. 24" barrel now 
$lh 5(1 10,13 catalog. 304 pagc'i of pI>toN, ar- 
mor, gunn. daggers, etc , mailed for 50 rents 
New spei'lal circular for Sc stamp 
KHtabtluhid IHUS 
Francis Banwarmati Sena, SOI B*way. N. Y City 


MAKE ARTinCIAL MARBLE 

('olorfiil glonsy tllos, no pollshlns, rather uncanny 
Tablctopn, bookeiids, whetNtonea, ash traya. Imita- 
tion Rranitc, sanitary floors Hard, inexiicnsive, fire- 
proof ; enamela wood Rubber molds for inaklnR nnvel- 
llca and statuarv. Secret cement processes Amaz- 
ing samples free. (So rallfornla, business reserved ) 
JOHN K. PAYN 

045 Grande Vista Avenue Lot Anfelas, Calif. 


TEN MILLION 

STORY 

PLOTS 


••all dWfaranf— oMi bebuOt with the Rid 
of Purr UKNIR. Fndurafrj hy Klitors 
and Aniartrnn fioiioii (luUH, witirlr ui^i 
by ■iiecmMfMl autKorii and Moikin rieturn 
HtwdioR. Equotty vnluabU lo profMaimial 
or naw wriWr Imkitt trao. 



AGENTS 500% PROFIT 

GUARANTEED GOLD LEAP LETTERS 

For Htoro fronU and ottioa windowa. Aayona «aa put tbam 
on. Fraa aamptaa. Libaral offar lo eoeoral apanu. 
MBTAH.IC I ETTKR CO 440 N. Clark St.. CMgafo 




(BTliSSS- btittorfllaa. 
I of kinds for onllaetinna. 


WRY ROT 

htsMtsY I bur hundroda .. - 

Somo worth tl to 17 oaoh Simple outdoor work with 
mr inetruetiona. pkituraa, nrioo-liet Prnflt Pleasure. 
Send lOo for llluatrated Proepeotue. terma. bofure 
tending hutiarlUea. 






HiBCTaiC FUMi 

Make toy motors, alarms, shnekers. 
trick lights, etc Book tolling how 
to do 200 stunts with 110 volts— 


74 K St., Camphall, C 


Jt 

Calif. 



Fine Woods in Small Quantitisil 

Send 209 fer Interertinff Catatoa and Samples/ 
This fascinating booklet Hsta and gives Illustrated 

Instmctfons for uaing over loO fine wooda in Yeneers, 

Plywoods. Inltys. Turning Squares, ate. Rent post- 

paid for 80e In coin or sUittps<--doduetlblo against 
putebasael 

JBN^CewliidbiiSsAW^^ 


culties by putting a premium on promiscuity 
and therefore tending to promote the spread 
of venereal diseases and the disintegration 
of the monogamous ideal. 

This objection seems plausible and has 
often been used by those who have had no 
first-hand observation of the facts. To the 
student of the mentality of these people, 
who are irresponsible and larking in fore- 
sight and self-control, it is plain that in any 
case they could not be expected to take 
much thought of future pregnancies. Our 
survey sustains this conclusion. Of the 
feeble-minded girls sterilized at the Sonoma 
State Home and afterward paroled, 75 per- 
cent had been sex delinquents before com- 
mitment. After sterilization and parole, only 
8 percent of these girls, or one in every 12, 
became a sex delinquent; and even these 
few, being under careful supervision, were 
for the most part at once delected and re- 
turned to the state home. 

This great improvement in their conduct 
was, of course, not due to any change in 
their sexual lives brought about by sterili- 
zation, because it produces no effect of that 
kind. It was due to training in the in- 
stitution, better mental and physical health, 
and parole under careful supervision in 
surroundings where it was as difficult as 
possible for them to get into trouble. On 
the other hand, from the California point 
of view, this parole was possible only be- 
cause of the previous stenli/ation. Without 
sterilization these girls would simply have 
married, as a large part of them did any- 
way, and would have produced another 
group of defectives and dependents for the 
taxpayers of the state to encounter in the 
next generation. 

M arriage after sterilization, on the 
other hand, promotes in many in- 
stances the best stabilization of girls of this 
type, who can get along with a little help 
and supervision if they do not have the re- 
sponsibility of children. Both husband and 
wife can work and therefore can support 
themselves even though both arc inefficient 
economically. If, however, the wife had 
borne a steady succession of children, the 
earnings of the husband would have been 
inadequate to support the family. They 
would have gone on the county charities 
and finally, to judge by experience in other 
cases, the husband would have become dis- 
couraged and with the advent of a new 
pregnancy would have simply deserted, 
leaving the taxpayers to assume the entire 
responsibility for the wife and children. 

A careful canvass of the Medical Super- 
intendents, parole and probation officers, 
social workers and others who have had 
first-hand contact with sterilization in Cali- 
fornia, showed them to be unanimous in 
approval of the law and brought to light 
no instance of its abuse. 

Sterilization is not a panacea, but in the 
light of California’s experience, it appears 
to be one of the many measures that arc 
indispensable in any far-sighted and hu- 
manitarian program for dealing with so- 
ciety’s tremendous burden of mental dis- 
ease, deficiency, and dependency. 


The above article h the second of a 
series of three on sterilization. The 
third, presenting the point of view of the 
opposition, will appear within two or three 
months. 
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Books SELECTED BY THE EDITORS 


THE ARCHITECTURE OF THE 
UNIVERSE 

By W. F, G, Swann^ D.Sc., Dir. Bartol 
Research Foundation^ Franklin Inst, 

U NDOUBTEDLY this is an outstand- 
ing popular book, the author being 
an outstanding physicist known the 
world over. In its 424 pages it covers the 
newer physics; the nature of matter, 
atomic theories, relativity, space and 
time, and the cognate corners of mc»d- 
cm science. The 50 pages of it which 
this reviewer read were bright, witty 
and fascinating, but he bogged down 
and gave up the ghost after fighting 
through that much. The reason was that 
the paragraphs are interminable — one 
page, two pages, even six and seven 
whole pages in length, unrelieved and 
solid. The effect, not noticed at first, is 
cumulative — like plowing hour after 
hour through heavy sand and every now 
and then coming up standing, breathless 
and gasping for air. What a pity to 
load so clever a text with so heavy and 
needless a disability. We heartily recom- 
mend this book to those who think the 
purpose of frequent paragraphing is 
purely ornamental. — $3.95 postpaid. — 
A. G. L 


THE WORLD COURT-~192M934 
By Professor Manley O, Hudson 

A CLEAR impartial story of the 
court’s work including a presenta- 
tion of the history of the proposal for 
American adhesion to the court. A refer- 
ence handbook for the study of docu- 
ments and other basic data. — Cloth 
$2.65 postpaid ; paper, un-indexed — 85c. 

ROMANTIC COPPER 
By Ira B, Joralemon 

A CHRONICLE of greed, ambition, 
and miraculous discoveries, of 
comic rivalries and tragic failures. A 
rapidly moving, robust story of copper 
from ancient Cyprus to the sensational 
development of Butte. — $3.20 postpaid. 

INDUSTRIAL RADIOGRAPHY 

By Ancel St, John, Ph,D. and Herbert 
R, isenburger 

T his U a compact, practical working 
treatise on the use of X rays for the 
study of flaws in castings, welded ves- 
sels, forgings, small parts and other 
articles, and is tnainly for the engineer, 
,It is not just a collection of interesting 


generalities but it actually tells how to 
do things — ^how to make the installation, 
the exact procedure in use and, in short, 
the kind of every day things the actual 
worker must know. There are accessory 
chapters on the development of X rays, 
their nature and properties, also on cost 
data, radiography with gamma rays — 
the whole picture. It has 70 illustrations, 
181 text pages, tables, and an exhaus- 
tive bibliography, and is nicely pro- 
duced, with a rugged binding that will 
stand kicking around the shop or lab- 
oratory. — $3.70 postpaid. — A, G, /. 


ALCOHOL, ITS EFFECTS ON MAN 
By Haven Emerson, M.D, 

r [ this compact 114-page book a pro- 
fessor of public health at Columbia 
University tells us a few favorable 
things almut alcohol, together with so 
many unfavorable ones that a man who 
is really honest with himself will no 
longer have a leg to stand on after read- 
ing it — unless he simply declares that 
he drinks, not for the good it will do 
him, but because he likes it and that’s 
that. If you like to argue about fire- 
water and want some really scientific, 
approved ammunition with which to 
knock down your opponent, or if you 
merely want to know what scientists 
(most of them, anyway) think about 
alcohol, here it is, all regimented and 
systematized in this pocketful. It is a 
sane, calm presentation, with more light 
than heat — no ranting, — $1.15 postpaid. 
. C. /. 


THE STORY OF ENERGY 
By Morton Mott-Smith 

AN authoritative, concise, and easily 
understood book rounding out the 
popular treatment of mechanics and en- 
ergetics begun in two earlier works 
(‘This Mechanical World” and “Heat 
and Its Workings”). — $2.15 postpaid. 

HEREDITY AND ENVIRONMENT 
By Gladys C, Schwesinger 

T his is a book for the student rather 
than the average reader and it is 
very scholarly. It contains a study of 
the genesis of psychological character- 
istics and bears largely upon the mea* 


surement of intelligence and personal- 
ity. It takes up the problem of heredity 
and environment from a new point of 
view, examining and analyzing the data 
on intellectual similarities and differ- 
ences of identical twins reared apart, 
children adopted into foster homes com- 
pared with their biological and foster 
relatives. The author is on the staff of 
the Eugenics Research Association and 
is a clinical psychologist. — $4.20 post- 
paid. — A. G. I. 

WRITE IT RIGHT 
By Ambrose Bierce 

O N the proper use of words and cor- 
rect diction, this volume is pri- 
marily intended for authors, editors, 
proof-readers, lawyers, clergymen, and 
educated students. Written by a master 
of style and with irresistible wit. — $1.10 
postpaid. 

YOU MUST RELAX 
By Edmund Jacobson, M, D, 

I F you wear yourself out more through 
nervous tension than actual work, as 
many do, the graduated exercises and 
self-disciplinary methods described in 
careful detail in this book should help 
you to reduce this kind of strain due to 
modern living. It describes relaxing, 
which turns out to be much — ^very much 
— more of a science than it appears to 
be on first thought. This little volume 
has been highly recommended by 
Walter B. Pitkin, author of the best 
seller “Life Begins at Forty,” — $1.60 
postpaid. — A, G, /. 

SKY DETERMINES 
By Ross Calvin, Ph, D. 

S kies as the source of moisture and 
heat have determined the mode of 
life of long forgotten people of New 
Mexico as well as that of the present 
ranchmen. A beautifully strange story 
of desert country affording a unique 
approach to the arid Southwest, full of 
delightful observations and experiences 
of the author. — $2.65 postpaid* 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Allempled Dress Copyrights Fail 

P IRACY in any form is to be deplored. 

Where existing legislation is inade- 
quate to meet the needs of modem mer- 
chandising, new laws should he enacted. 

Attempts have been made recently to 
have the Federal Courts broaden, in effect, 
the scope of our existing copyright laws. 
This, our courts properly have refused to 
do. Nevertheless, certain organizations 
operating under titles such as **Copyright 
Bureaus,** and similar designations, have 
been circularizing the dress trade and asso> 
elated industries claiming to be able to 
secure valid and substantial protection for 
dress and other garment designs by means 
of copyright. These concerns have secured 
for their clients a number of copyrights 
for drawings showing the dress or other 
garment supposedly protected, and have 
represented to the trade that the garment 
itself was protected by such copyright. Such 
representations are absolutely unfounded. 
They are based upon a misconception of 
the functions and theory of copyright pro- 
tection. Design patent protection is one 
thing. Copyright protection is quite another. 
It is true, of course, that the drawings 
submitted to the Registrar of Copyrights 
present copyrightable subject matter as a 
drawing or work of art, and it is likewise 
true that anyone who copied that drawing 
would be infringing the copyright secured. 
It does not follow, however, that the dress 
or other garment shown in the drawing is 
protected. Objects of a utilitarian nature, 
such as garments, dresses, textile curtains, 
and similar items may be protected only by 
design letters patent. 

The rules and regulations for registra- 
tion of claims to copyright, notably Rule 12, 
are very definite and clear. Rule 12 states: 

“The protection on productions of the 
industrial arts utilitarian in purpose and 
character even if artistically made or orna- 
mented, depends upon action under the 
patent law • * *. Toys, dolls, advertising 
novelties, instruments or tools of any kind, 
glassware, embroideries, garments, laces, 
woven fabrics or similar articles are exempt- 
ed. The exclusive right to make and sell 
such articles should not be sought by copy- 
right protection.** 

Recently a great many concerns have 
been threatened with suit for alleged in- 
fringement of copyrighted drawings on the 
theory that the reproduction of the garment 
shown in such drawings was an infringe- 
ment. Several suits were brought in the 
United States District Court for the 
Soiilhem District of New York, In each 
case a preliminary injunction was requested 
by the plaintiff and in each case the, de- 
fendant moved to dismiss the suit. In one 
of these cases. Judge Goddard in dismiss- 
ing the suit stated: 

•To give an author or designer an ex- 
clusive right to manufacture the article de- 
scribed In the certificate of copyright regis- 
tifijilqtt wlieh no official examliMtibii of its 


novelty has ever lieen made would unjustlv 
create a monopoly and moreover would 
usurp the function of Letters Patent.” 

In another case. Judge Knox had this to 
say: 

“Whatever may be the defects of the 
design patent statute I do not believe that 
the complainant, by adopting the pro- 
cedure here followed, can secure all the 
protection that a valid design patent would 
secure." 

Under the present copyright law no pro- 
tection may be secured for objects having 
a utilitarian purpose or character, and 
manufacturers or merchants should not be 
misled by the representations of these self- 
styled “bureaus** and copyright “com- 
panies** soliciting their business. 

Chemical Patents 

C hemical patents issued iq the princi- 
pal countries of the world during 
1933 aggregated 28,051, a record figure, 
according to a summary made public by 
Prof. E. J. Crane of Ohio Slate University, 
editor of Chemical Abstracts. 

“The 1933 volume of Chemical Ah- 
stracts*\ Prof. Crane said, “contains 
64,190 abstracts, representing new informa- 
tion of chemical interest appearing in sci- 
entific journals throughout the world as 
well as reviews of the chemical patents 
granted in the various nations. This is a 
gain of 6109 over 1932, the biggest year 
heretofore. 

“There is, of course, a considerable lag 
between the time of application and the 
date of issue of patents so that the patents 
issued in a given year reflect, in part, 
activity of the preceding year or two. Even 
allowing for this there is reason for en- 
eouragement in the trend disclosed. The 
obtaining of patents is a form of industrial 
preparedness. They are an investment in 
the future. They suggest a live industry, 
potential growth, hopefulness, faith. Chemi- 
cal industry has been keeping fit and it is 
not by marking time that it has been 
doing so.” 

‘‘Slmoniz’’— -^‘LuBlerize” 

I N a recent decision First Assistant Com- 
missioner Spencer held that The R. M. 
Hollingshead Oimpany, of Camden, New 
Jersey, is not entitled to register, as a trade 
mark for polish and polishing preparations 
for automobiles, the term “Lusterize** since 
that term is merely descriptive of the goods. 
He further held that the opposition could 
not he sustained because the term “Luster- 
ize** is not confusingly similar to the mark 
of The Simoniz Company, of Chicago, 
Illinois, “Simoniz,** upon which the opposi- 
tion was predicated. 

With reference to the similarity of the 
two marks, after stating that that question 
would be considered in view of the pos- 
sibility of further appeal, and noting the 
holding of tbo Court of Custoitts and Patent 


Appeal that “Simoniz” and “Permanize** 
are confusingly similar, he said: 

“Judging the two marks in their entire- 
ties, as must be done, it becomes at once 
obvious that they are a great deal more 
alike than arc those involved in the case 
at bar. Thus, the marks ^Simoniz’ and 
‘Permanize’ are, with the exception of the 
suffix, substantially identical; whereas, the 
marks ‘Liislerize’ and ‘Simoniz* are, with 
the exception of the suffix, entirely differ- 
ent. Thus, considering the marks in their 
entireties, it appears that there is no con- 
fusing similarity between them. To hold 
otherwise would virtually concede to op- 
poser the exclusive right to the suffix ‘ize* 
as a trade mark on an automobile cleaner 
and polish.” 

Bibliography of Invcniiong 

AN excellent bibliography of publications 
J\, in the German language relating to 
inventions and inventors, much too long 
!o reprint in the limited space available 
here, appears in the May 1934 issue of the 
Journal of the Patent Office Society (Wash- 
ington, D. C.) . Prepared by Stefan Jellinek, 
examiner in the Austrian Patent Office, the 
list includes also works of a general nature 
dealing with ihe history of industries, and 
further, works dealing with outstanding 
engineers and manufacturers. Each publica- 
tion or paper listed is drscTibed briefly in 
English. 

‘‘Air Washed” Bird Seed 

I N ex parte The R. T. French Company, 
First Assistant Commissioner Spencer 
held that company, of Rochester, New York, 
is not entitled to register, under the Act of 
1905, the term “air-washed,” as a trade 
mark for bird seed. 

The ground of the decision is that the 
term is merely dewTiptive of the goods 
and that it does not function to indicate 
source of origin. 

With reference to the question of de- 
scriptiveness, the First Assistant Commit* 
sioner said: 

“It is apparent from the record that In 
the preparation of the applicant’s product 
the seeds ‘are merely pul through an air 
blower apparatus for the purpose of re- 
moving chaff and other intermingled for- 
eign matter.* The term Vash* means to 
cleanse by any effective agency and, accord- 
ingly, to characterize a product as being 
‘air-washed* is to indicate that it has been 
cleansed by air. Obviously and admittedly 
applicant’s product has ^en so cleansed. 

“In Its brief, the applicant contends that 
‘the seeds themselves are not cleansed at 
all, in the sense that any adherent grime 
or dirt is removed frotq them.* It is not 
deemed pertinent or desirable to Indulge 
in metaphysical arguments of this tiaturB. 
The purchaser never does and it it his 
interests that are being protected in these 
proceedings.** 
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SELF-DEFENCE 

By W. E. Fambairn 

Trained for many years in the 
practice of jiu-jitsu, the author has 
evolved a means of defence for the 
nonactive civilian who wishes to be 
able to protect himself from assault 
by thugs or other malicious persons. 
All the holds are fully described 
and illustrated so that one can 
readily practice them without fur- 
ther instruction. Douglas Fairbanks, 
who has somewhat of a reputatioM 
for efficiency in jiu-jitsu, writes the 
preface in which he heartily com- 
mends the book as well as the 
wrestling art of the author. — $3.65 
postpaid. 

The Story of Earth 
and Sky 

By Carleton and Hrliuz Wash- 

BtrRNE, WITH FREDERICK ReED 

If you have a son or daughter, 
aged 10 or more, whom you would 
like to interest in science, wc 
heartily recommend this book for 
that purpose. It deals with earth 
history and astronomical science, 
and is a rare combination of in- 
terest, real adaptation to the juve- 
nile mind, and perfectly authentic 
science. Here are some of its chap- 
ter heads: The Earth is Formed; 
Life; Animals Begin to Live on 
Land; The Age of Furry Animals; 
Creeping Ice ; A Boy of Long Ago ; 
Hunting the Saber-tooth Tiger ; 
Why No One Lives on Mercury; 
An Imaginary Trip to Mars; Stories 
from the Sky. Children would like 
this book (incidentally, so would 
you). After devouring its contents, 
J. V. I., aged 10, wrote; “The 
Story of Earth and Sky’ is very in 
teresting. Children can understand 
the words — they are not ten miles 
long. The chapters about stars arc 
very interesting. I am sure other 
people will enjoy this book as much 
as I did.” — $3.70 postpaid. 


SCIENTIFIC AMERICAN 
24 West 40tJi Street, New York City 


SCIENTIFIC AMERICAN 

ADVERTISERS 

JULY • 1934 


Allied Engineering Institute 50 

American School of Photography 53 

American Telescope Company 45 

Applelon-Cenlury Company, D. 49 

Autonator Laboratories, Inc. 50 

Bannerman, Francis, Sons .S3 

Batisch & Lomb Optical Company 53 

Chicago Gear Works 53 

Clausing, l.eroy M. E. 45 

Constantine, Albert & Son, Inc. 53 

Corn Exchange Bank Trust Company 50 
Crescent Tool Company .52 

Cutting & Sons 53 

Dieterich, Albert E. 52 

Falstaff Press ,53 

Fork Union Military Academy 53 

(Gagnon Company, Ernest E. 53 

Gilson Slide Rule Company 52 

Happy Days Magazine 50, 52 

Harpers Magazine 52 

Hotel Flanders 51 

Hotels Statler 47 

Hudson Spurting Goods Company 49 

Jones, A. D,, Optica! Works 45 


Kling, L. 53 

Laboratory Materials Company 50 

Landon & Warner 51 

Merrill Company 32 

Metal Cast Products Company 53 

Metallic Letter Company ,53 

Mogull Brothers . . 45 

O’Brien, Clarence A. 52 

Optical Research Associates 45 

Patch, Donald A. 45 

Payn, John K. 53 

Pierce, John M. 45 

Precision Optical Supply Co. 45 

Ross, H. 45 

Scott, Charles A. ,52 

Sinclair, James 53 

Souther, B. L. 45 

Tech Editorial Service 50 

Tinsley Laboratories 45 

Veedcr-Root, Inc. .53 

Wollensak Optical Company 50 

Zuhr, Henry, Inc 52 


ADVERTIBING REPRESENTATIVES 

EWING HUTCHISON COMPANY BLANCHARD-NICHOLS COLEMAN 

3.5 Ksst Waoker Drive. Chicago, 111. Los Angeles, Sen Frtnclsco, Seattle and Atlanta 

HEVET and DURKKK. 10 East 43rd Street, New York, N. Y. 

Published by MUNN & COMPANY, INC. 

24-26 West 40th Street, New York 

ORSON D. MUNN, President JOHN P. DAVIS. Treasurer 1 SHELDON TILNEY, Secretary 


EDITORIAL STAFF 

ALRKIIT A. HOPKINS 
A P. PECK 

PROFESSOR HENRY NORRIS RUSSELL 


ORSON D. MUNN, EDITOR 

ALBERT 0. INGALLS 
F. 1). McHUGH 

PROFESSOR ALEXANDER KLEMIN 


CONTRIBUTING EDITORS 


A E BUCHANAN, Jr., Lehigh University. 

CHURCHILL KISENHART, Princeton University. 

REV. WM. F. A ELLISON, Director of Armagh 
Observatory, Northwn Ireland. 

MORRIS FISRREIN. M D.. Editor of the 
Journal of tha American Medical Aseocii^ion 
and of Hygaa. 

WILLIAM K. GREGORY. Professor of Vsrts- 
brate Paleontology, Columbia University. 

LEON A. HAUSMAN. Professor of Zoology. 
New Jersey College for Women. 

WALDEMAR KAEMPFFERT. Bew York Timet. 

SYLVESTER J. LIDDT, New York Bar. 

M. LUCKIBSH, Director, Lighting Research 
Laboratory, incandescent Lamp Dept, of Gen- 
eral Electnc Company, Nela Park, Cleveland. 


D. T. MacDOUGAL, Associate In Plant Biology. 
Carnegie Institution of Washington. 

ROY W. MINER. American Museum of Natural 
History. 

RUSSELL W PORTER. Associate In Optics and 
Instrument Design. California InsUtuts of 
Technology. 

DR. WALTER FRANKLIN PRINCE. Researcli 
Offloer. Boston Society for Psychic Research; 
and Ez-Presldent, Society for Psychical Re- 
search (London). 

W. D. PULESTON. Captain, United SUtes Navy. 

ELIHU THOMSON, Director, Thomson Lab- 
oratory of the General Electric Company, 
Lynn, MaasachusetU. 

B- W- WOOD. Professor of Experimental Physics. 
Johns Hopkins University. 


Vol. 151, No. 1. JJ cents a copy. a year, postpaid in United States and poeaeaeiona. Canada, 

14.50: other lertiBa countriee, tS.OO, poatpeid. Illuatrated artUlet must not be reproduced with- 
out writM pormission: quotalons tWelrem for advertislM and stock-selling enterprises are 
aavar authorised. **lciealiftc American'* ragialtrad Uaitad Stataa Pataut Ottca. PUaa ara kaut 
in aU larga libraHas and articlas ara indasa) in all Itading indicts. ^ 




SOENTincAMERKM 


Owned and published by Munn A Company, Inc.; Orson D. Munn, President; John P. 
Davis, Treasurer, I. Sheldon Tllney, Secretary; all at 24 West 40th Street. New York. N. Y. 


NINETIETH YEAR 


ORSON D. MUNN, Editor 



CODI 


SClENTinC AMERICAN DIGEST 


Of General Interest 

Timine; Automobile Ignition 
Radio Does Not Cause Drought 
Waterproof Wallpaper 
Working Model of Turbine 
C. Francis lenkins 
New Electric Pyrographic Pen 
A New Idea in Air Conditioning 
More Aluminum Uses 
Rain Will Interfere with Radio 
Psychic Medium Pails 
Glass Top Tin Cans 
Stick— Stuck 

A Quick Job With Dynamite 
Giant Camera of Coast and Geodetic 
Survey 

Pennsylvania Pearls 
Moisture and Heat Indicators 
Blown Fuse Indicator 
Radio Sets Jiggled to Death 
World's Largest Photo-Mural 
New Farm Tillage Laboratory 
Converted Locomotive is More Power- 
ful 

Simple Fire Alarm 
A Less Poisonous Insecticide 
Byrd’s Hermit Hut in Antarctica 
New Study and Reading Lamp 
Face Powder from Apricot Seed 


90 

90 

90 

90 

91 
91 

91 

92 
92 

92 

93 

94 

95 

96 

96 

97 

97 

98 
98 
102 

102 

104 

104 

104 

105 

106 


Health Science 

Mother’s Milk Still Best 
Emotions Cause Physical Disease 
Birth Control in Tibet 
Out-Dated School Hygiene Ideas 
Salmon-Liver Oil 

Acetyl-Choline May Prevent Benzene 
Polaoning 


92 

96 

97 

98 

105 

106 


Aviation 

Transoceanic Plane Refueling Sta- 
tions 

Air Trains 

* Cancelling Sound Waves 
Langley Field 
Air Sleepers 
William Edward Boeing 


93 

93 

94 

94 

95 
95 


Chemistry in Industry 

Plastic Cream 9} 

Chemistry Glorifies the Pumpkin 91 

Cheap Aniline by Catalysis 92 

Animal Fat for Feeding Calves 93 

Synthetic Perfumes in U. S. 96 

Aluminum Chloride Causes Accident 97 
Cider at all Seasons 98 

Depressed Freezing 98 

Bothersome Bacteria Commit Suicide 103 
Wines Clarified by Skim Milk 106 

Recently Patented Inventions 99 


CONTENTS 


AUGUST 


1934 


Across the Editor’s Desk 

Frontispiece — Thu Link Betuwon Arcturus and the Fair 
Research and the Modern Motor Car — By Prof, Alexander Klemin 

How Organized Research. Motivated by a Definite Philosophy, 

Has Made Possible Gigantic Strides in the Automotive Industry 

Composing a Picture — By F, D, MrHugh 

Scenic Photography May Seem to be a Simple Matter, but the Advanced 
Amateur Will Take Vast Pains to Achieve the Exact Composition Desired 

Our Point of View — Editorials 

The Century Ahead; Super Alchemy, Airplane Fatalities 

Excavations at Ur — By C, Leonard Woolley^ M,A,, Litt,D, 

A Graphic Description of the Results of 11 Years 
of Archeological Research in Mesopotamia 

What Is Whiskey? — By Earl Sparling 

Down Through the Centuries, the Literature of Whiskey has been 
Scant, Here are Told Some of the Secrets of Real Whiskey 

Mysteries of the Solar Corona — By Henry Norris Russell, Ph,D, 

The Exact Placement of the Sun. Moon and Earth, which per- 
mita Solar Eclipses to Occur, Makes it Possible for the Astro- 
physicist to Study the Details of the Corona Surrounding the Sun 

Rattlers and Their Bites — By Will C, Barnes 
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Science Replies to Secretary Wallace’s Article: ‘*The Scientist in 
an Unscientific Society” — By Dr. Davenport, Dr. Whitney, 
Prof, Conklin, Prof, Cockerell, Dr, Merriam, Mr. Kettering, 
and Dr, Abbot 


Unforeseen Control of Industry — By Daniel 11. Kane 

So Great are the Powers Granted to the Federal Trade Commis- 
sion that They Can Arbitrarily Act as Both Prosecutor and Judge, 
with the Defendant Denied Adequate Review of the Findings 

Why the Battleship? — By Commandi^r Jonas H, Ingram 

The Battleship has a Definite Place in Our Line of National 
Defense; How the Various Units of the Fleet arc Coordinated 

Bureaucracy and the Farmer — By Senator Harry F, Byrd 

An Avowed Democrat Stresses Strongly His Opposi- 
tion to Bureaucratic Control of Farm Products 

Dispelling Popular Fallacies About Air Conditioning 

By L. R. Smith 

Air Conditioning Equipment is Complicated and Expensive, The 
Results are Well Worth While but Cannot Easily be Achieved 


Industrial Com — By Philip H, Smith 
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machine has not betrayed us. We have betrayed the machine. . This is 
the essence of a statement by Dr. Glenn Frank, quoted in more complete 
detaU in the editorial 'The Century Ahead,” page 65. Our cover picture, illus* 
trativc of man’s dependence on machinery, typifies the wheels of industry. It was 
taken in the Chrysler plant, and shows one end of the huge stamping machines used 
in turning out fenders for the motor cars made in the factory so ebly described by 
Professor Klemin in his article starting on page 61 of this issue. 
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ACROSS THE EDITOR’S DESK 


S IR THOMAS LIPTON tried for many 
years to recapture for England the 
America’s Cup, lime-honored symbol of 
the best in the sport of yacht racing. 
Since the passing of that gallant sports- 
man, no challenger has appeared to 
question the supremacy of American 
yachtsmen until this year. Now, how- 
ever, a worthy opponent has appeared 
on the horizon, and at the time of 
writing trials are being run to deter- 
mine which of several American yachts 
shall be entrusted with the honor of 
defending the Cup. The Cup races them- 
selves will be run in September, and 
the September number of Scientific 
American, available to readers in Au- 
gust, will carry a feature story of the 
details of the defender. We have ar- 
ranged with Herbert L. Stone, editor 
of Yachting, to write this article for us. 
Mr. Stone knows yachts from stem to 
stern, from keel to masthead, and is in 
a position to give accurate and authentic 
information in an interesting and in- 
formative manner. 

• 

‘‘TN the new Germany today, laws are 
being enacted which are designed to 
a large extent for the benefit of future 
generations, and usually with no regard 
for the approval or disapproval they may 
now find. In Germany all thinking and 
planning has as its aim the improvement 
of the health standards of the people 
through the application of biological 
science. May it not be that the suffer- 
ings and sorrows of the Germany of the 
past, of to-day and to-morrow may soon- 
er or later bi^ome the concern of any 
other nation?” Thus is introduced an 
article on human sterilization from the 
Gorman point of view, the third in our 
series, prepared especially for us by a 
prominent German physician. Regard- 
less of what one may think of the politics 
of Germany, it must be admitted that she 
is making a brave struggle for existence; 
in this article the matter of sterilization 
is reduced to a matter of dollars and 
cents — or rather of Reichsmarks — a 
powerful argument in times of economic 
stress. 

# 

O N page 82 of this issue starts an 
article entitled “Why the Battle- 
ship?” In it. Commander Jonas H. 


Ingram indicates the place of the battle- 
ship in the line of national defense, and 
shows how incomplete a navy would be 
if these dreadnaughts were eliminated 
from the fleet. Next month Commander 
Ingram will take up more specifically 
the battleship itself and its actual func- 
tions, thus rounding out an excellent 
answer to those more superficial think- 
ers who would ruthlessly junh all exist- 
ing naval ships with the exception of 


NEXT MONTH 

H The defense of the America’s 
Cup, By Herbert L. Stone, ed- 
itor of Yachting. 

t[ Donald A. Laird, Ph.D., on 
sleep and sleeping. 

H An official statement regard- 
ing Germany’s experiment with 
human sterilization. 

H An advanced article on sun 
dials. 

COMING 

II The case against human ster- 
ilization* 

H Details of the big guns which 
guard the Panama Canal. 

H How 91 miles of 18-foot aque- 
duct tunnel are being bored 
through the mountains of Cal- 
ifornia. 


submarines and airplanes. The two 
articles by Commander Ingram will en- 
able our readers to follow more intelli- 
gently the international naval arguments 
which will appear in the newspapers 
in the future. 


HAT kind of bedroom would you 
select as being more conducive to 
sound and restful sleep? A bright, cheer- 
ful room with frilly curtains and mod- 
ernistic decorations on the dresser? Or 
spartan simplicity in a room with win- 
dows which can be flung wide to the 
four winds, and little or no decoration? 
According to Dr. Donald A. Laird, Di- 
rector of the Colgate University Psycho- 
logical Laboratory, you would be wrong 
no matter which of these extremes you 
selected. Indeed, says Dr. Laird, in an 



article scheduled for early publication, 
“if you would keep good health and 
spirits . . . make the sleeping room like 
a bear’s cave — blue and green with deep 
shadows, sheltered from outer noise as 
with woodland leaves . . . and completely 
free from vagrant air currents which 
cause even the gentlest motion of, and 
therefore sound from, curtains, calen- 
dars, lamp shades, and other orna- 
ments . . .” Many of your preconceived 
ideas regarding sleep are going to be 
upset by this article, backed by scien- 
tific research. 

• 

A fter ten years of work on the great 
k. Giral Reef Group, which is now ap- 
proaching completion in the Hall of 
Ocean Life in the American Museum of 
Natural History, New York City, Dr. 
Roy Waldo Miner took his fifth expedi- 
tion to the Bahaman coral reefs in order 
to make another underwater study and 
to compare the artificially colored corals 
that will be used in the group with the 
natural growths. Dr. Miner will describe 
his work in an article to be published 
soon, accompanied by a series of strik- 
ing photographs taken by the expedition. 
When finished, the Coral Reef Group 
will be the equivalent of 30 ordinary 
museum groups in size and will occupy 
one third of the entire end of the Hall of 
Ocean Life, which is itself probably the 
largest museum exhibition hall in the 
world. 

• 

I N the second and final part of the 
article on “Excavations at Ur,” the 
first of which starts on page 66 of this 
issue, Prof. C. Leonard Woolley con- 
tinues his absorbing story of the recent 
archeological finds in Chaldea. There 
civilization has been traced back to the 
time of the Great Flood, and under the 
flood deposits have been found remains 
of the antediluvian inhabitants of the 
country. Professor Woolley’s graphic de- 
scriptions of the finds that have been 
made, and the conclusions drawn from 
thorn, give to the reader all the mental 
stimulation that is such an important 
part of archeological exploration. 
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The Bell System is a widely owned organization 
operating a public service under federal and state 
regulation. 

Its threefold purpose is to give the public the best 
telephone service at the lowest possible cost, give 
steady work at fair wages to iu hundreds of thousands 
of employees and pay a reasonable return to the men 
and women who have invested in it. 

The constant endeavor of the management is to 
deal equitably and honorably with each of these 
groups. There is no reason to dp otherwise. There 


are 675,000 people who own the stock of the paren 
company — American Telephone and Telegraph. The; 
are the owners of its nation-wide properly. They ar 
your neighbors. They live in every state of the tlnioi 
and their average holding is twenty-seven shares. N 
individual or organization owns as much as one pe 
cent of the stock. 

In the truest sense, the Bell System is a businei 
democracy — born in America, brought to its preset 
stature by American enterprise, financed and operate 
by and for the people of America. 
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Pboio by Oeralii K. McCord 


THE LINK BETWEEN ARCTURUS 
AND THE FAIR 


AS 1 ? widely known, the illumination at the Cen- 
lury of Progress at Chicago was last year turned 
on each night by means of rays of light from the star 
Arcturus, caught by a telescope at Elgin, Illinois, 
and converted photo-electrically into electrical im- 
pulses which were sent by wire to the Fair and 
amplified to operate relays. The same telescope is 
this year set up in the court of the Hall of Science 
at the Fair. This telescope is shown above with its 
maker and owner, Professor Arthur Howe Carpenter 
of the Department of Metallurgy at the Armour In- 
stitute of Technology. It has a 20%-inch mirror. 
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(OBlank and Htoiler 

Walter P. Chrysler 


A research triumvirate fam- 
ous in automotive circles* Left 
to right: Fred Zeder, Carl 
Breer, and Owen Skelton, who 
have developed a definite phi- 
losophy of research in industry 


How 


R 


ESEARCH 


Makes Possible 


The Modern 


Motor C 


AR 


Bj PROF. ALEXANDER KLEMIN 

In charge. Daniel Guggenheim School 
of Aeronautics, New York University 
Associate Editor, Scientific American 


I T may be safely said that those Amer- 
ican industries thrive and advance 
which carry on research wisely and 
effectively. A recent visit to the Chrysler 
Engineering Laboratories gave striking 
confirmation of the truth of this state- 
ment. There is no industry more pro- 
gressive than the automobile industry; 
no major factor in this industry better 
aware of research possibilities than 
Chrysler. 

A reader of advertising matter might 
form the conclusion that Walter P. 
Chrysler, working with a few able men, 
produces a new design as a matter of 
pute inspiration. Chrysler is a broadly 
trained engineer who works along origi- 
nal lines and who inspires and gives full 
scope to able designers and investiga* 
tors, but the creation of a new model 
actually comes as the result of arduous 
and patient effort, original and thorough 
research, followed by the most careful 
experimental construction. 


M odern technology provides abun- 
dant weapons for every type of 
research and experiment. Scientific in- 
struments and apparatus, experimental 
machine shop practice, chemical and 
physical laboratories, methods of mathe- 
matical analysis, have all been devel- 
oped to such a pitch of flexibility and 
perfection that these ends are today 
almost taken for granted ; what is much 
more important in industrial advance 
is personnel and philosophy of research. 

Prior to a fascinating and rather over- 
whelming visit to the laboratories, the 
writer of this article spent a few pleasant 
hours with the Chrysler research “tri- 
umvirate** to see whether a philosophy 
of research did indeed animate the or- 
ganization. 

The triumvirate is famous in automo- 
tive circles. Fred Zeder is rugged, im- 
petuous, full of indomitable courage 
and vision, a graduate of the University 
of Michigan, who has driven a locomo- 

USUl/'ifc 


live and uncoupled freight cars. Carl 
Breer, a Stanford University graduate 
mechanical engineer of wide experience, 
is above all observant and imaginative. 
Owen Skelton, an equally capable en- 
gineer, is calm and steady — the balance 
wheel. That the views of these men on 
industrial research have ever been set 
down in a cold formal document is as 
unlikely as that the British Constitution 
has ever been deliberately written. 
Nevertheless they do have a definite 
philosophy — coherent, clear, and ap- 
plicable to every branch of industry. 

Every piece of industrial research 
must be based on a definite hypothesis. 
The hypothesis must derive not from 
idle speculation or mere wishfulness, 
but from observation, service records 
and experience, the systematic study of 
public opinion, or the lessons of other 
fields of applied science. Granted that 
the fundamental hypothesis is sound in 
principle, no difficulties of execution 
can be allowed to stand in the way of 
realization. A sound and desirable 
mechanical or scientific idea can always 
be realized, given sufficient courage and 
persistence. Mere research for re- 
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car did not then suddenly emerge. Hun- 
dreds of experiments conducted under 
the capable direction of Mr. Breer, 
first in a very small wind tunnel, then 
in a larger tunnel with frequent checks 
in still larger university tunnels, led 
to the best form that could be em- 
ployed, with due regard to all the other 
requirements of the automobile. 

It is a sophisticated thing to say that 
the Airflow car is not fully streamlined. 
Any aerodynamicist could in a very 
short time produce a number of shapes 
apparently fit for automobile use and 
having much less air drag. But in ap- 
plying such streamline shapes it would 
very soon become apparent that com- 
promises have to be made. For example, 
it is impossible to enclose the front 
road wheels, which must of necessity 
swivel. It is impossible to give the car 


8ei(rch*8 sake is inadmissible in an in- 
dustrial laboratory. Tlie invention, ex- 
periment, or research must serve some 
definite commercial purpose. It must be 
put into a definite project form, pon- 
dered over, carefully outlined and 
budgeted like any other business un- 
dertaking. 

In the selection of men for carrying 
out a given investigation, their personal 
preferences and interests should serve 
as a guide. In actual practice this means 
that departments are flexible and that 
various problems to be solved are al- 
lotted to those men who express in con- 
ference the greatest and most intelligent 
interest in such tasks. Further, although 
a budget and a general plan are es- 
sential, a line of research should be 
pursued with perfect flexibility and 
with no red tape. 

This is a working credo which might 
well serve many another organization. 
It is faithfully lived up to by the trium- 
virate and the several hundred picked 
men who work under its direction. 

I T is of interest to classify roughly the 
main objectives of modern automo- 
tive research. Such a classification can 
never be complete and will vary from 
year to year. Progress is never entirely 
a matter of rigid planning, and has an 
evolutionary growth which is sometimes 
a matter of accident, circumstances, 
discoveries in other fields, brilliant in- 
spiration. Nevertheless it may be said 
that for the time being there is a con- 
centration of interest along the follow- 
ing topics. First, increased speed or, 
alternatively, increased economy of op- 
eration at a given speed. Second, im- 
provement of passenger comfort, as by 
the elimination of vibration and by a 
more thorough understanding of auto- 
mobile dynamics. 

Next there is a constant striving for 
greater safety and reliability. Metal- 
lurgical improvements and the use of 
special materials such as rubber are 



The chemistry laboratory of a university 
founded within the walls of an industrial plant 


given constant thought. The 
application of the principles 
of industrial art' to the auto- 
mobile occupies the minds 
not only of specialists but of 
all the key men concerned 
with automobile design. Last 
but not least we find a vital 
interest in the problem of the 
selection and practical edu- 
cation of its present and in- 
coming personnel. 

This approximate subdivi- 
sion of activity will serve as 
a guide in our brief survey 
of the research activities of 
this energetic, typically De- 
troit association. 

P erhaps the most inter- 
esting problem tackled in 
recent years by this group of 
engineers is the streamlining 
of the motor car. The incep- 
tion of the present car is an 
illustration of the triumvirate’s philoso- 
phy that progress comes from observa- 
tion and imagination. Several years ago 
Mr. Breer, riding in a car near Port 
Huron, saw a formation flight of Self- 
ridge Field pursuit planes. It occurred 
to him that it was a wonderful thing 
to see a heavily loaded, fully equipped 
army plane supported by thin air. Evi- 
dently the lift of air was powerful Per- 
haps air force could be applied, not to 
lift a car, but to press it down more 
firmly on the ground at high speeds, and 
increase the steadiness of fast riding. 

Rudimentary experiments indicated 
that the lift of an automobile was a 
negligible affair, but that the air drag 
was far greater than commonly esti- 
mated, Tl^y not reduce the drag by 
streamlining? (It is curious to see here 
an instance of what frequently happens 
in research: An apparently erroneous 
conception leading in the hands of in- 
telligent men to a correct and truly im- 
portant development,) The streamline 


an airship bow if the engine is to be 
placed in front and passengers at the 
same time are to be given perfect vision. 
It is impossible to lengthen the body 
indefinitely into fish tail form and still 
have a car which is practicable in cem- 
gested traffic. Thus the Airflow car is an 
engineering compromise between ideal 
aerodynamics and practical automobile 
design. 

N ot so many years ago rigidity and 
great weight were considered es- 
sential in all forms of heavy engineering 
where varying forces and moments were 
encountered. In vehicles of transporta- 
tion it was thought necessary to htfve 
immense weights, such as are still found 
in our steam locomotives and heavy 
Pullman cars. The heavier and larger 
the automobile, the steadier and safer 
it was supposed to be on the road. To 
a certain extent mere weight did elim- 
inate vibration and give steadiness, but 
this meant expensive construction and 
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wadtefulness in operation. With the 
growth of a new science-— vibration en- 
gineering — we find a totally new ten- 
dency. It is now sought, whether in the 
automobile or the railroad train or even 
the prosaic trolley car, to eliminate vi- 
bration by more subtle methods and by 
a better understanding of applied dy- 
namics. 

Vibration dynamics starts with such 
readily understood phenomena as the 
swing of a pendulum and the oscillation 
of a spring with a weight suspended 
from one end. It ends with the mathe- 
matically complex problems of an auto- 
mobile comprising an engine with vary- 
ing torque impulses; powerful inertia 
forces occurring at varying times ; mass 
distribution which must satisfy require- 
ments other than those of vibration; 
springs which must be strong yet yield- 
ing; bumps in the road which encounter 
but one wheel at a given instant. 

One of the leading exponents of mod- 
ern vibration engineering is R. K. Lee, 
in charge of special research. The elim- 



For the determination of the elements 
involved a numl^er of devices were em- 
ployed. For example, an entire engine 
was swung on ball bearings like a huge 
pendulum. From the observed time of 
swing it is possible to determine the 
moment of inertia of the engine. From 
its position of equilibrium the exact 
location of the center of gravity ha^ 
been found. 

In the study of engine torque im- 
pulses, the tortiograph was employed. 
This is a machine which is clamped on 
the front end of a crankshaft. One part 
of the tortiograph follows implicitly the 
vibration of the engine; the other has 
a smooth rotary movement. By means 
of reflected light tlie instrument traces 
on a photographic negative the relative 
displacements between the two parts 
and hence gives a faithful picture of the 
torsional oscillation of the engine. 

I T is, therefore, the result of a truly 
scientific approach that the dynamics 
of vibration has been mastered in the 
modern automobile. Here, in 
brief, are the various in- 
genious developments which 
have given us easy riding cars 
of light weight and few en- 
gine cylinders. 

First there is Floating Pow- 
; er with which every reader is 
familiar. The second out- 
standing achievement lies in 
the production of a perfect 
torsional damper. Between 
the front end of the crank- 
shaft and the front bearing 
a rubber disk receives all 
the moments from steel to 
steel. The use of rubber as 
the sole connecting unit is 
made possible by the perfect 
adhesion of steel to rubber 
( a matter we shall come back 
to a little later). The inter- 
position of a damping cle- 
ment such as rubber took out 


torsional vibrations, as shovm by tor- 
tiograph records. 

The next line of attack was in the 
distribution of masses in the stream- 
lined car. The mass of the engine now 
rests squarely over the front axle; other 
heavy masses are over the rear axle. 
This is entirely logical in itself — ^heavy 
weights should lie as closely as possible 
to the points of support. There is an- 
other great advantage, l^pwever, in this 
spreading out of the masses from the 
center of gravity — the moment of iner- 
tia of the car about a transverse axis is 
greatly increased. This makes for a 
much slower period of oscillation in 
pitch and therefore more comfortable 
riding. 

Again, because of streamlining, the 
passengers were moved considerably 
forward in relation to the rear axle and 
hence were placed much nearer to the 
center of gravity. Every experienced 
ocean traveler likes to have his cabin 
as near the center of gravity of the ship 
as possible, where motion is reduced to 
a minimum. In the Airflow car consider- 
ations of streamlining and of dynamics 
combined to give the occupants an ideal 
location. 

Of course, this treatment of the vi- 
bration and dynamics of the modem 
car is superficial and touches only on a 
few of the *'highlightb.’* A serious study 
is not as difHoult as a study of Einstein^s 
Theory of Relativity, but requires never- 
theless a rigorous mathematical and ex- 
perimental approach. 

O NE of the most interesting phases 
of our visit was the inspection of 
the mechanical laboratory, under the 
guidance of the Chief Engineer, Harry 
Woolson, whose motto is evidently 
“safety through destruction.** No mat- 
ter how carefully a part may be de- 
signed, no matter how well selected the 
materials employed, the ultimate safe- 
guard lies only in indefinitely repeated 
{Please turn to page 107) 


Th« entire weight of the car is tui- 
pended from a rubber block be- 
tween steel plates, showing strong 
adhesion of rubber to metal 


ination of vibration has been with him 
not the result of sudden inspiration but 
of many years of purposeful effort. 

It is impossible in this article even 
to outline the science of vibration. It is 
interesting, however, to mention some 
of the weapons employed. 

First of all has come mathematical 
analysis. The equations of motion have 
been solved not only for the simple 
pendulum and the oscillating spring W 
for the complex dynamical systeffis of 
the motor car. Masses and their distri- 
bution moments of inertia, restoring 
forces, damping forces, centers of grav- 
ity, wer4 all taken into account and 
the mathematical problem solved. 



The Btlgtan Roll tiibjactt a car to grocter ttrostet than the roughest of roads 



Composing a Picture 



An excellent compoiition; a tree 
dominant and a bridge subordinate 


T O the rank amateur, scenic photog- 
raphy is a simple matter. To the 
more advanced photographer, how- 
ever, the problem becomes one of full 
appreciation of the various elements of 
a projected picture. Very often the ad- 
vanced amateur will study a certain 
scene for hours, and sometimes will re- 
visit a scene for days endeavoring to 
catch the lighting or cloud formations 
that will bring out most effectively the 
principal features of the composition. 
Often a pocket reducing glass is valu- 
able for this job of composing because 
it will reduce and concentrate the en- 
tire picture to a closer approximation 
of its final size on paper. 

The great secret of artistic work is 
simplicity, the avoidance of overcrowd- 
ing, and the employment of the fewest 
11^ and masses in the composition of 
your picture. Harmony and balance 
rank next in importance. Usually hu- 
man figures fail to harmonize either in 
costume or pose with the subject. Do- 
mestic animals — horses, cows, sheep — 
can, however, frequently be introduced 
with success. If you must use human 
figures do not let them look directly at 
the camera, and see that they harmonize 
in every way. 

Naturally there should be a reason 
for m^lng your picture. It is made to 
pres^e a record of some interesting 


By F. D. McIIUGH 

place, some picturesque grouping of 
natural or man-made objects or both, 
to picture the beauty of some bit of land 
or sky, or to produce a picture which 
appeals to the observer purely because 
of its innate beauty of line or tone. 

Composition is not an exact science 
that can be depended upon mechani- 
cally to produce results. We can, never- 
theless, apply general principles that 
will aid us materially in avoiding the 
inartistic. 

Bringing things together in an order- 
ly and symmetrical arrangement is per- 
haps as good a definition of composition 
as any other. Selection naturally pre- 
cedes composition and the first lesson 
to be learned is to leave out what is not 
required. A good rule is to seek first a 
good foreground — one that will lead the 
eye unobtrusively yet pleasantly up to 
the principal object in the picture. 
Choose your viewpoint carefully, for 
while the painter can eliminate what he 
desires, you have the advantage of be- 
ing able to move your camera where 
you wish to secure the effect you desire. 

Y our picture must have a dominant 
figure or object to which all other 
parts of the picture must he subordinate. 
An object of secondary interest should 
be included for balance. For example, 
if your principal object is a clump of 
trees, a second clump a little farther 
away, or perhaps a woman playing with 
a child or watching an incoming boat 
— this constitutes the motif of your 
picture. 

Remember always that the back- 
ground must be subordinate and unob- 
trusive, also that there should not be 
two highlights or deep shadows of equal 
importance and that when possible the 
deepest shadow should meet the high- 
light. Furthermore, the most important 
position in a picture is towards the cen- 
ter either to the right or left. The exact 
center should always be avoided. 

Of equal importance with the ar 
rangement of the objects In your picture 
is the question of lighting, as the light- 
ing determines the strength and position 
of lights and shadows. Beginners as a 
rule should have the sun behind the 
back or over the shoulder but the ad- 
vanced amateur will try for more un- 
usual pictures. He will frequently make 
photographs with the sun to one side 
and sometimes may enhance the value 
of his picture by having the sun in front 



Courlexy Kastman Kodak Company 

The fame scene artistically softened 
by the use of a light-diffusion disk 


of him— with the lens shaded of course! 

The horizon line, usually so conspicu- 
ous, should never divide the picture into 
two equal parts, hut should be approxi- 
mately one-third from the top or from 
the bottom. When this line is nearer 
the bottom, clouds in the sky are a de- 
cided advantage although to photograph 
them a filler is usually necessary. (The 
technique of using filters will be the 
subject of our photography article next 
month.) 

The shadows should also have careful 
study. These should be transparent to a 
degree, always containing detail. Heavy 
black shadows are a detriment. When 
the sun is very bright and the lights are 
strung while shadows are black, the 
snapshot usually gives too great a con- 
trast. This can be overcome with a very 
short time exposure and small dia- 
phragm opening, resulting in a soften- 
ing of the highlights and added detail 
in the shadows. 

It used to be that most landscape 
photographers wanted “hair line” sharp- 
ness in all pictures. Now, however, 
softer lines are often preferred. As the 
amount of diffusion is governed by the 
size of the lens stop us^, the effect de- 
sired can be easily obtained in certain 
subjects. Exactly the right degree of 
diffusion can be secured b^y using a dif* 
fusion disk over the regular camera lens. 
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OUR POINT OF VIEW 


The Century Ahead 

I S tho world finished? Have we 
reached the pinnacle of progress al- 
ready, with nothing outstanding ahead 
of U8? The Glooms would have it so, 
but 500 leaders in science and indus- 
try believe otherwise; and, in no un- 
certain terms, proclaim, by inference, 
that today is our period of adolescence. 
They say the 21st Century will he the 
“Coming-of-Age” Century of mankind. 

The occasion for the expression of 
this philosophy of achievement was a 
meeting in the Hall of Progicss in the 
General Motors Building, Century of 
Progress Exposition, to which these 
500 specialists were invited by Alfred 
P. Sloan, Jr. Were it not for the fact 
that these men are all hard-bitten real- 
ists who deal in facts rather than 
dreams, one might be inclined to sug- 
gest that they had allowed tlieir imag- 
inations to run away with them. Their 
predictions of what we may expect in 
future years were so amazing as to be 
almost beyond conception. 

Such fields as housing, transporta- 
tion, medicine, education, communica- 
tions, radio, television, new consumable 
products, and new useful services came 
within the range of discussion by these 
learned men. One by one they spoke, 
and all agreed that science and indus- 
try are on the threshold of great achieve- 
ments. 

Airplanes will be powered from sta- 
tions on the ground. Electric motors 
will run by sunlight. Infectious disease 
will be eliminated. Regular trans- 
oceanic airplane schedules will be run. 
Slums will be wiped out by low-cost 
pre-fabricated houses. Man will live to 
the Biblical three-score years and ten. 
All houses will be air-conditioned. 
Facsimile radio will “manufacture” 
your “newspaper” in your home. These 
are but a few of the suggestions of 
what developments to look for in the 
next decade, according to various au- 
thorities at the meeting. 

Scientific Ameuican is thoroughly 
in accord with the statements of Mr. 
Sloan and others condemning the dc 
featist attitude that has, of late, be- 
come so prevalent. We have often 
voiced our opinion forcefully on that 
score. Dr, Glenn Frank, President of 
the University of Wisconsin, howeyer, 
expressed this progressive viewpoint- so 
clearly that we shall quote him: 

“The machine has not betrayed us. 
We have betrayed the machine. Science 
ami technology have given us the means 
by which we may emancipate the race 


from povcrly, drudgery, and insecurity. 

H we now prove incapable of using 
these means to the full, the verdict of 
history upon us will be that we were a 
people strangled by our own succesh.” 

Progress has only just begun; we will 
tint be forced to divide jobs at present 
available in order to live; and we will 
not be faced with acceptance of a low- 
er standard of living. 

Super Alehemy 

r took chemistry hundreds of years 
to discover in Nature all of the 92 
chemical elemenis which Mendelccff 
was able to predict in advance, through 
his great geneializalion, the famous 
periodic tabic. Now the Italian physicist 
Fermi has given us Element 93, Does 
this mean tliat, with Nature's normal 
92 dementi already found, we are at the 
beginning of a new scries of discoveries 
of super-elements higher in atomic 
weight than those already known? 

It has long been stated in a loose 
sort of way that there is no known rea- 
son why Nature stopped at 92, and that 
this number may represent only her 
liberality in that part of the universe 
with which wc are familiar. Elsewhere, 
under different conditions, the scale 
might go higher, it was thought. But 
most of those who expressed such 
thoughts were not expressing real opin- 
ions — instead these were little more 
than logical speculations which could 
neither he proved nor disproved and 
hence were allowed to stand unchal- 
lenged. More recently, however, Sir 
Arthur Eddington, on better than merely 
speculative grounds, has expressed the 
belief that the number of possible ele- 
ments is 136. 

It must be kept clearly in mind that 
the new “discovery” (which was ac- 
tually a man-made synthesis) of Ele- 
ment 93 had nothing to do with the 
earlier predictions. It was the logical 
outcome of research done recently by 
the French physicists, Irene Curie Joliot 
(daughter of the Madame Curie of 
radium fame), and her husband, Pro- 
fessor F. Joliot. These two announced 
early in the present year that they had 
created forms of nitrogen, silicon, and 
phosphorous by bombarding the nuclei 
of boron, magnesium, and aluminum 
with the cores of helium atoms. These 
elements of higher weight were thus 
synthesized from elements of lower 
weight, but they did not “stay put”-- 
they proved to be radioactive and tran- 
sitory. What the Italian physicist has 
done is really of a piece with their work. 


Now that it has been done, what of 
it? Shall we some time be able to do 
something with it, run something, cure 
something, or tax it? The answer is, 
we do not yet know. Certain it is that 
“useless” discoveries of the past have 
almost always turned out to be extreme- 
ly useful in some unexpected way — if 
for nothing else than as an approach 
to other discoveries which are useful. 
The world must wait and see. 

Airplane Fatalities 

T WO fatal air-transport crashes 
wltliin ten days; three since the 
airlines recovered the carrying of 
mail; six crashes in all during the same 
period, three of them being of lesser 
impoitanee hut still serious enough to 
cause comment. This has been the re- 
cent record of the air transport lines — 
twice as many fatalities as during the 
last six months of 1933. 

SriENTinu American has frequently 
published articles telling of achieve- 
ments in aeronautical engineering, of- 
ten stressing the safely features to be 
found on modern aircraft. But all these 
advances are to no avail unless in- 
stalled by the operators and used by the 
pilots. All of the crashes mentioned 
above were associated with bad weather, 
but the highly developed weather re- 
porting system now in use should seem- 
ingly be siiflicicnt to permit pilots to 
avoid storm areas or to keep to the 
ground until weather conditions were 
safe for Hying. 

It is possible that economics effected 
in operations, together with loo severe 
comjietition, have caused planes to be 
sent into the air when conditions were 
not right. If this is so, more rigid con- 
trol of air transport companies should 
be exercised in the interest of public 
safely. If operators are going to con- 
tinue to order planes to fly against 
what should be their better judgment, 
they should be held strictly responsible 
for their acts. 

In the past, the results of investiga- 
tions of aircraft accidents have not been 
published; the Rayburn bill, ^/lich 
should have the support of everyone 
concerned with the fulfire of aviation, 
will make such publication compul- 
sory. Then and then only will the pub- 
lic be thoroughly informed of the facts. 

In the meantime, air-transport op- 
erators should take advantage of every 
available safety device; if they fail to 
do 80 , they will betray their public 
trust and should be outlawed from their 
chosen business. 
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XCAVATIONS AT 


Ur' 


By C. LEONARD WOOLLEY, M.A., Litt.D. 

Director of the Joint Expedition of the British Museum and the Museum of the 
University of Pennsyivsnia to Mesopotamia 


W E have done so much work at Ur 
during the last 11 years that I 
cannot possibly attempt to deal 
with all that we have found, and it be- 
comes a question of selection. I have 
selected not so much a subject as a 
problem. I suppose that any new dis- 
covery produces more problems than it 
solves, and certainly the discoveries that 
we have made at Ur have tended to set 
scientists by the ears rather than to 
satisfy them with the new information 
obtained. There are many disputed 
points and there have been 
many surprises. I suppose 
that in archeology, a minor 
science, few surprises in re- 
cent years have l^en so great 
as that occasioned by the ex- 
cavation of the great ceme- 
tery lying beneath the ruins 
of Ur. I am going to say 
something about that ceme- 
tery and then raise one or 
two of the main questions 
which have already been dis- 
puted by people interested in 
the subject though not al- 
ways as yet in possession of 
the facts. I shall try to show 
how important the cemetery 
at Ur is in its historical rela- 
tions to what was its past and 
to what became its future. 

The first thing that was 
found, which threw a light on 
what was going to be discov- 
ered, was a dagger, which be- 
came famous as the dagger 
of Ur. It i^, I suppose, fa- 
miliar to many people. The sheath, 
beautifully worked, is of solid gold, the 
bl^de is of gold, and the grip of the 
hai^le is one piece of deep blue lapis 
lazuli with gold studs. When it was 
discovered it was an absolutely unique 
object: nothing like it had been known 
fo come from the soil of Mesopotamia, 
ai^ so strkuge was it to science that 
om competent and highly experienced 
authority declared that it must be Ara- 
bic wOrk of the 16th Century a.d. That 
it should be regarded as Sumerian work 
of about the 33rd or the 34th Century 
B.C. seemed almost Incredible, yet sub- 
sequent discoveries showed that, ho far 
from being unique^ this dagger was 

the JouraMi oi th§ R^yai Sociaty oi 
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characteristic of the civilization and of 
the period to which it belonged. 

At the very beginning of the follow- 
ing season there was produced from the 
grave of a member of the royal house — 
not a king, but a commander of the 
forces — a remarkable gold helmet, 
formed from one solid piece of gold, in 
the shape of a wig, with all the locks 
of hair standing out in relief and the 
individual hairs represented by en- 
graved lines. It was a work of such 
technical excellence that we found, to 



A remarkable gold helmet, formed from a single piece 
of metal, found at Ur and dating from 5000 years ago 


our regret, that It was impossible to get 
a copy of it made by hand for the Brit- 
ish Museum, and an electrotype repro- 
duction was the only thing possible, 
because the skill and steadiness of hand 
shown by the craftsmen of about 3300 
B.c. is not possessed by the workmen 
of to-day. 

Another extraordinary technical qual- 
ity of these old people was their skill in 
casting. One weapon that we found, 
cast, as a matter of fact, in electrum, 
exhibited unusually well the marvelous 
degree of skill attained by them. It is 
a technique which was not learned by 
the Egyptians until comparatively late 
in their history, yet here we find it fully 
developed, in perfectly modern excel- 
lence and refinement, at what might seem 


to be the beginning of a civilization. 

A gold goblet that we found, curi- 
ously unoriental in its outline, would 
‘^eem rather to be the work of a Greek 
craftsman than the work of a Sumerian 
of the fourth millennium B.c. The work 
is paralleled by other gold vessels, such 
as plain bowls with handles of twisted 
gold wire, perfectly simple yet extraor- 
dinarily good in form and finish. These 
gold vessels were often relieved by flut- 
ing and by engraved patterns, and the 
conscientiousness of the workmen of 
that time is well shown by 
the fact that they carried the 
pattern on to the flat base of 
the bowl, where it would 
never be seen. Although, of 
course, goldsmith’s work such 
as this may have been 
equaled often and in many 
countries at a later date, yet 
it has never been surpassed. 
I think, at any date or in any 
country, simply because it is 
as good as goldsmith’s work 
can be. 

T urning to the musical 

instruments of this time 
- -the oldest of which we have 
any knowledge — we found 
lyres made of wood and over- 
laid with thin silver plate. 
One such lyre had its sound 
box made of silver outlined 
by a narrow strip of blue and 
white mosaic; down the front 
were plaques of shell with 
engraved mythological pic- 
tures. and projecting from it was an 
extraordinarily fine cow’s head cast in 
silver. The sound box itself represented 
the body of the animal in a highly con- 
ventional form, a sort of Cubist art! 
There are later texts which draw a 
parallel between the animal represented 
and the tone of the instrument. Rising 
from the sound box were the uprights of 
the crossbar, and short silver-plated 
tuning rods or bars, now seen lying at 
different angles against the crossW, 
were put through loops in the individual 
strings and twisted round to tighten 
those strings for the fine tuning. An- 
other lyre was of a more fantastic and 
unusual design. The sound box was of 
silver over wood, in the shape of a boat, 
cm which stood the complete statue of 
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ait antlered atag supporting one of the 
uprights. The tuning bats or rods in that 
case had presumably been made of 
plain wood, not silver plated, and had 
therefore disappeared, W on the cross- 
bar bands of different color could be 
distinguished, some black and some 
light in color, the black bands being 
due to the effect on the metal caused by 
the decay of the canvas loops which 
came at the top of the strings and were 
put ’round the crossbar; it was through 
those loops that the tuning bars went 
and were twisted ’round. Another lyre 
found was of wood, largely overlaid 
with mosaic of an elaborate design, with 
shell, lapis lazuli, red stone, silver, and 
gold. At the base there was a gap in 
the mosaic pattern, above which were 
eight short vertical bars; this was the 
hole through which the eight strings 
were brought to pass over the bridge 
and up to the crossbar. 

T he best of these treasures come 
from royal tombs, though some, of 
course, from private tombs. 1 want to 
mention now certain details of those 
tombs. I have mentioned the objects we 
have found, and I am now going to try 
to show the relevance of those objects 
to history, but it is important to know 
where they were and how they were 
found. When the king died, first of 
all a rectangular pit was dug, going 
down some 30 or ^ feet into the soil, 
open to the sky and approached by 
a sloping passage, which ran down 


from the ground surface to the pit’s 
bottom. At the time of the funeral there 
came into that pit all the people whose 
privilege it was to die with the king, 
his retinue who were to carry on their 
service in the next world. Therefore 
we find at the bottom of the pit soldiers 
of the guard, wearing their copper hel- 
mets and carrying their spears. We find 
the royal wagons backing down the 
slope, each drawn by oxen, with the 
charioteers standing by the wagons. 
There are servants, officers, and so on, 
some of them distinguished in their 
rank by carrying bundles of spears of 
copper or of silver or of gold. In one 
place lie women wearing rich head- 
dresses, and servants line the passage 
which leads to the top of the tomb. 

With regard to the tomb, while an 
ordinary citizen of Ur was buried at 
the bottom of a pit in a coffin of wood 
or clay or basketwork, or, if he was a 
poor man, simply wrapped up in a roll 
of matting, a king or queen had two 
special prerogatives. In the first place, 
instead of being buried alone, they were 
accompanied to the grave by a whole 
retinue of followers, who shared their 
fate in this world and their fortune in 
the next. In the second place, instead 
of being laid in a mere coffin, their 
bodies were placed in a built chamber. 
In the case of one such chamber that 
we discovered, the walls were of rough 
stone thickly plastered with mud, so 
that the stone was invisible. The door 
of the tomb chamber was blocked up 


as it wgs left by the mourners when 
the king’s body had been laid inside. 
The top of the door was built of burnt 
bricks in the form of an arch, and, 
looking over the ruined top of the 
chamber wall, there could be seen what 
remained of the chamber roof, which 
again was composed of ring arches In 
burnt brick forming a barrel vault, the 
end of that vault taking the shape of 
an apse. That is an astonishing thing. 
Any textbook on architecture is prone 
to say that the arch, the dome, the apse, 
and the vault are comparatively recent 
inventions. It is often said that they 
were due to and probably originated 
by the Homans. No earlier than 1924 
Mr. Dalton, in his book on “Eastern 
Christian Art,” suggested that the afeh 
was derived from Babylon, remarking 
that the earliest example of it dated 
from the time of Nebuchadnezzar; he 
put that view forward in opposition to 
Strygowski, who said the origin of the 
arch was in the country of Armenia, 
whilst some writers had suggested 
Egypt as the source of it; none had 
ventured to give an earlier date. Yet 
here we have the arch and the apse 
found complete and standing, built in 
Mesopotamia in the latter half of the 
fourth millennium B.c. 

I N another royal tomb, a tomb of a 
much more ambitious kind, there was 
a whole succession of chambers open* 
ing one out of the other, so that it really 
was a royal palace in miniature built 



Atrial photograph of Ur. The Ziggurat shows near tha up* 
par right-hand comer. The landscape is barren and is covered 
by a noticeable system of stream itculpturing. Mesopotamia 
is not rainless, about ten inches of rain falling annually, 
mainly during the winter. In that season the temperature is 
about comparable with that of Arizona; in summer with that 
of Hadas* Archeologists do their work in winter. The 12 
years work of tha J^nt Expedition of the British Museom 


and the Museum of the University of Pennsylvania^ ondav 
the author’s direction, has been finished and an elaboHata 
book published. The Ur excavations far ouilrival Tutank* 
hamen’s tomb In historical significance^ It now appears that 
civilization is more ancient In Mesopotamia than Egypt but 
the evidence is not yet wholly in. Long, long before dvitt* 
ration began in either place man lived as a barbarian or 
savage, his stone ertifacts bUng found in Egypt and at Ur 
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underground. The limei^tone walls were 
originally well constructed and covered 
with a cement plaster which was bur- 
nished to the point of being lustrous. 
The chambers were covered with vaults 
of stone. In another instance our work- 
men dug down some 30 or 40 feet from 
the surface and laid bare a dome built 
with rough limestone blocks set in heavy 
stiff green clay. It is, I suppose, the 
oldest building erected by man which 
is still standing, with its walls and its 
roof complete, for it dates to about 
3400 B.c., but a more important point 
is that it IS a dome regularly constructed 
— rough on the outside certainly, but 
better on the inside — built on modern 
lines, and it carries back the history of 
the dome to this remote date. We there- 
fore find that in the fourth millennium 
B.C., in the Euphrates Valley, every 
basic form of modern architecture was 
freely employed. And it was not for- 
gotten; it was not invented simply to 
die out and be re-invented at a later 
time. The buildings are generally so 
far destroyed that the questions of roof- 
ing and so on are hard to solve, but 
we do find examples of arch, dome, and 
so on, at later dates, proving that the 
principles never dropped out of use but 
were handed down from one generation 
to another. 

We found the doorway of a house of 
about 1930 b.c., much later than our 
cemetery, where the bricks fallen in the 
doorway preserved still the form of the 
arch which they originally composed: 


the joints are radial, thicker at the top 
than at the bottom, and with pieces of 
pottery put between the bricks to pre- 
serve that radial form. We were there- 
fore able to reconstruct a house of the 
period of Abraham, showing the doors 
arched even in domestic architecture. 
Wc have found standing arches pre- 
served from about 1400 B.c., and they 
were familiar in the time of Nebuchad- 
nezzar in the 7th Century b.c. We have 
not found domes intact, but we have 
found plenty of evidence for them. We 
have found the vault still preserved and 
fragments of a dome still preserved in 
the 23rd Century B.c. We have no hesi- 
tation in saying that the arch, the vault, 
the apse, and the dome, used in Europe 
for the first time in the Roman period, 
are a direct inheritance from the 
Sumerian peoples of the fourth millen- 
nium B.c. at latest, and they may well 
go back to a date still more remote. 

T he civilization of which I am speak- 
ing is, of course, an extraordinarily 
striking one, and it will be generally 
agreed that it is no new thing. The peo- 
ple who made those remarkable trea- 
sures of gold, mosaic, engraving, and 
so on, were not tyros. They must have 
had behind them long traditions, long 
apprenticeship, and the question arises : 
Where did they learn these things? 
Are we to regard this remarkable and 
finished civilization flourishing in Mes- 
opotamia in the latter half of the fourth 
millennium b.c. as an isolated phenome- 


non? Are we to connect it with some 
other country or does it belong where 
we find it? In other words, was it 
brought In from outside by some wave 
of conquest or immigration, only to 
disappear, or was it so brought in ulti- 
mately to leave its stamp upon future 
ages? Or did it develop in the country 
where we find it? Is it really indigenous 
to the Mesopotamian soil? That it had 
its influence on succeeding generations 
nobody can possibly doubt, but the 
question of its origin is a very difficult 
one. The first thing to do is to dig in 
the field, not to form theories but to 
look in the lower levels of the soil to 
discover earlier phases of culture there 
and to see whether there was the thread 
of continuity or whether there was such 
a breach or such a succession of 
breaches as would imply an influx of 
an alien people, bringing in this civili- 
zation from some exterior and to us 
hitherto unknown place of origin. 

For our purpose we selected a spot 
within the walls of Ur where wind and 
weather had denuded the surface, de- 
stroying all the later monuments of 
limes such as those of Nebuchadnerzar, 
Abraham, and so on, and laying bare 
a ground level which was virtually the 
ground level of 3200 B.c. We could date 
it tolerably well by excavation that had 
been done in the neighbourhood, where 
walls which we could assign to a definite 
period ran out to the surface and dis- 
appeared before they came into this 
denuded area. We felt that if we dug 
there, starting with 3200 b.c., digging 
down into soil where every spadeful of 
earth taken out would not only bring 
us deeper in point of place but take us 
earlier in point of time, we should soon 
outstrip the age of our cemetery, about 
3500 B.c. maximum, and work back to 
something earlier than that, and so 
judge, with a fair ground of compari- 
son, the earlier periods which preceded 
the cemetery treasure. 

Starling at that point, we dug down 
ultimately to over 60 feet. It was not 
simply a matter of shifting earth; all 
the way down antiquities were encoun- 
tered in a regular stratification, as clear 
as that of geology. Very deep down in 
the pit we found a wall built of large 
bricks made of concrete. We found, to 
our surprise, that concrete went back to 
the beginning of the fourth millennium 
and possibly into the fifth millennium 
B.c. At every stage wc were discovering 
and passing through archeological 
strata. As soon as we began to dig we 
encountered walls which were built of 
mud brick and had perfectly good floors 
of beaten clay freely littered with the 
pottery which the last inhabitants left 
upon them. Often the bricks arc laid in 
herringbone fashion, which was char- 
acteristic of this particular period, and 
the walls vary in thickness from five to 
12 feet, so that they are the walls of 



Excavadng at Ur. Readers often ask why ancient dtics are found la layers. The 
houses were made mainly of sun-dried bricks, which frequently fell apart. Then 
the fragments would be leveled off and new houses built on with bricks 
brought in from outside the city. Centuries of this cumulation el^ated the site 
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Plan of a royal grave, 'showing the 
tomb and the death pit, the team 
of oxen, chariots, copper helmets 
of the guards, and other details 

buildiiigsS intended to last for quite a 
long time. One can imagine that in most 
cases they did last for quite a long 
time, so that to such a stiatum as this 
one must assign a reasonable longevity. 

Y OU can take a photograph and then 
destroy the walls and dig through 
the fl<M)rs, and immediately there come 
to light new walls of fresh buildings 
and a new set of clay floors, marking 
an earlier period quite unmistakeably. 
You destroy those in turn and a third 
wall appears. By the time we had gone 
something like 20 feet we had discov- 
ered, starting at 3200 B.c. at the top, no 
less than eight superimposed cities, to 
each of which must be given a reason- 
able life. Of those eight cities, the top- 
most three belong to the period of our 
cemetery. We could tell that by the 
pottery found, which was absolutely 
consistent with the pottery found in the 
graves. With the fourth level there was 
a change, though not a very marked 
change. At the fifth level we found lying 
about the floor pottery of a different 
type from that found in the graves in 
the cemetery; clearly we had got to a 
definitely earlier period. At the sixth 
level there was another change, and 
there came to light freely the poly- 
chrome painted pottery which is known 
by the name of Jemdet Nasr, after the 
site where it was first found, some 200 
miles to the north. 

With that pottery there appears to 
come a definite break, because nothing 
like it is found in the cemetery at all. 
As pottery is one of our best criteria, it 
seemed at first advisable to say: “Here 
ia just that breach in history which im- 
plies a foreign source for the civiliza- 


tion that succeeded Jemdet Nasr.” It 
was not the only break. We dug through 
16 feet of solid pottery fragments; there 
was practically no earth at all, but 
merely potsherds. Buried amongst the 
potsherds at different levels there were 
the kilns in which the pots had been 
made. We had discovered a potter’s 
factory that had been worked for an 
enormous length of time: all these 
potsherds were merely the fragments 
of waste pots that came out of tlie kiln 
distorted or cracked and had no com- 
mercial value, so were broken up and 
the pieces thrown on to the ground. 
The makers went on throwing them 
down until the kiln was buried and they 
had to build a fresh one, then that be- 
came buried and another one had to be 
built, and so the process went on until 
there were 16 feet of pottery measured 
vertically, and the kilns were redupli- 
cated repeatedly one above the other. 
That factory must have gone on for 
many generations. 

I NCIDENTALLY, I might say that 
during the life of the factory there 
occurred a most extraordinarily impor- 
tant event. In all the upper levels all 
the pottery was made upon the potter’s 
wheel exactly as it is made to-day. Then 
suddenly there came a change, and in 
the bottom 18 inches or so all the pot- 
tery was made by hand and the wheel 
was not known. In other words, early in 
the life of that long-lived factory men 
invented the wheel, or introduced it, 
and so passed in a moment from the 
age of pure handicraft to the age of 
machinery in which we are now living. 

Then the pottery began to change. It 
was quite different from the Jemdet 


Nasr pottery, which is polychrome and 
made on the wheel. We were dealing 
with a simpler hand-made stuff with a 
certain amount of painted decoration. 
We worked down through it and sud- 
denly came upon a mass, 11 feet thick, 
of water-laid sand and clay, perfectly 
uniform and clean, which was un- 
doubtedly the silt thrown up by the 
flood ' We can actually connect it with 
the flood which we call Noah’s flood — 
against the flank of the mound on which 
stood the earliest and most primitive 
city of Ur. We dug through the 11 feet 
of flood deposit and underneath it we 
found the remains of antediluvian 
houses. Some were built of regularly 
moulded bricks and others were huts 
of reeds thickly plastered with clay. 
Digging through that again, we found 
that the lowest human buildings re.sted 
upon a thick bed of black organic soil, 
formed by the decay of vegetable mat- 
ter, and that in turn went down below 
sea level to a bed of heavy green clay 
pierced with fibrous briiwn marks of 
the roots of plants. That was the bottom 
of Mesopotamia! It was really the bed 
of the marsh which spread over all this 
area before the waters were gathered 
together into one place and the dry 
land appeared. It ante-dated the advent 
of man into the lower valley of the 
Euphrates, because at that time there 
was no valley at all. We have gone back 
in our excavations to a time before 
human occupation of this particular 
part of tlie world’s surface begun, not 
to a time early in the history of man — it 
is all late in the history of man — but 
to the beginnings of history in the 
Euphrates Valley. 

(To he concluded) 



Cups and bowls found at Ur. Soma of them are relieved by fluting and by en- 
graved patterns and the conscientious makers even engraved their bottoms 


AMiAT Is ^MuSKEY? 

Down Through the Centuries, the Literature of Whiskey has been Scant; 
Here are Told Some of the Secrets of Real Whiskey 

By EARL SPARLING 


W HISKEY has been described of- 
ten by poets and literary men, 
seldom by scientists. In all ages 
men have seemed to feel that this us- 
quebaugh, this Celtic “elixir of life,” 
the “most male of all beverages,” de- 
served beautiful words rather than exact 
ones. So that there is probably no other 
article of common use about which the 
average man knows less, 
and in the manufacture and 
sale of which, as a natural 
result, there has been more 
shady dealing. 

F rom as far back as 
1577 come these quaint- 
ly glowing words set down 
in Holinshed’s Chronicles: 

“Being moderalie taken it 
sloweth age, it strengthen- 
eth youth, it helpeth di- 
gestion, it cutteth flegme, 
it ligbteneth the mind, 
it quickeneth the spirits, it 
cureth hydropsie ... it 
pounceth the sttme. it 
expelleth gravel], it puf- 
feth awaie all ventositie 
• • . it keepeth the wea* 
san from stifling, the stom- 
ach from wambling, the 
heart from swelling, the bel- 
lie from wirtching, the guts 
from numbling, the hands 
from shivering and the sin- 
ewes from shrinking, the 
veines from srumpling. the 
bones from aking and the 
marrow from soaking.” (In 
this modern age, no one 
would take these words 
seriously, written as they 
are with obvious poetic 
license.) 

There are books on wine, a little li- 
brary of them/jand there arc books on 
beer; literally^ Ircre is not one book in 
any language aevoted to a technical 
study of whiskey. I have before me a 
weighty scientific German tome on dis- 
tilled spirits; it devoted exactly a page 
and a half to American whiskies. Here 
on the desk also is probably the only 
book ever written <in whiskey as such. 


but it is a wise and witty little volume, 
poetical, not scientific; Aeneas Mac- 
donald, its author, titles it “Whiskey” 
and, after extolling Scotch whiskey and 
neglecting at all to mention Irish whis- 
key, he goes on to say that he under- 
stands Americans drink concoctions 
made from rye and corn which they 
Ignorantly call whiskey. There is little 


wonder that it took Dr. Harvey W. 
Wiley two hours in 1907 to prove to 
President Theodore Roosevelt that plain 
alcohol was different from whiskey, and 
that a mixture of alcohol and whiskey 
was not whiskey, but adulterated whis- 
key— nor any wonder that three Cab- 
inet Secretaries eventually ruled in 
1910 that plain grain alcohol, artificially 
colored and flavored, was as much en- 


titled to the name “whiskey” as real 
whiskey aged four years in the barrel. 

To become technical: Whiskey is a 
product distilled from a fermented grain 
mash, and its distinctive taste and aroma 
come from the congeners, or so-called 
impurities (including total acid, esters, 
higher alcohols, aldehydes, and fur- 
fural) which pass over from the mash 
into the still. Alcohol, on 
the other hand, is exactly 
what the name denotes, 
plain CjHnOll, minus as 
many of the whiskey con- 
gene*rs as modern distilla- 
tion can remove. Whiskey 
needs years of ageing be- 
fore the raw congeners are 
transformed into the aro- 
matic and agreeable sub- 
stances which are the only 
differentiation between 
whiskey and plain alcohol. 
Whiskey contains plain al- 
cohol plus these aged and 
transformed congeners. In- 
cidentally, no chemist has 
ever been able to state ex- 
actly what changes take 
place in the congeners. 

To destroy another pop- 
ular myth, fusel oil (com- 
posed of the higher alco 
hols) forms an important 
part of whiskey distilled in 
any traditional manner, and 
when properly transformed 
by age, is a necessary part 
of true whiskey. Anyone 
who says that fusel oil 
should be removed from 
whiskey is talking not about 
whiskey but about some 
product of modern distilla- 
tion which is neither whis- 
key nor plain alcohol, nor anything else 
worth drinking for that matter. 

If you had a jug of fermented grain 
mash and a kettle on the stove you 
would certainly know what to do to 
make a distilled alcoholic beverage. 
You would put the mash in the pot and 
start boiling it, condensing the vapors 
in some sort of a receptacle. The first 
time you boiled the mash your recep- 



A continuoui still for Bourbon whiskey which can be kept 
running even while being recharged with new grain mash 
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tttole would contain chiefly water (be- 
cau^e, with such primitive equipment 
you could not control temperature), 
some alcohol (5 to 15 percent by volume, 
perhaps) and some flavoring congeners 
from the grain. To get more alcohol in 
the final mixture, you would re-boil the 
distilled mixture in your receptacle 
(cook is the old word, revived by Amer- 
ican bootleggers who spoke of re-cook- 
ing denatured alcohol). With such 
primitive equipment you would have to 
re-cook your distillation several times to 
get as much as 20 to 30 percent of al- 
cohol by volume — or 40 to 60 percent 
American proof. No matter how many 
times you re-cooked it there would still 
be congeners present, for the higher 
alcohols pass over even before plain 
ethyl alcohol which, of course, makes 
up the largest percentage of the whis- 
key's alcoholic content. 

T he Irish, who are credited with the 
discovery of whiskey, to this day call 
their illicit moonshine liquor “poteen,” 
which is proof enough as to how whiskey 
was made in ancient times. Out of that 
past came the method known as “pot 
still,” which duplicates, on a commer- 
cial scale, the exact processes by which 
the original Irish usquebaugh was dis- 
tilled. In preserving for posterity this 
ancient and honorable way to produce 
whiskey the Irish get all the credit. 
John Jameson & Son, Ltd., one of the 
oldest distillers of Irish whiskey, have 
distilled and sold unadulterated pot- 
still self whiskey for 134 years. Today 
it is available throughout the civilized 
world. 

The pot-still method is the most costly 
commercial distillation process. It is rela- 
tively costly because in the first place 
the charge of mash must be put in and 
run, and the exhausted charge must be 
washed out before a new charge can be 
entered. No matter how the operation is 
speeded up with secondary stills and 
even when stills having a capacity of 
15,000 and 25,000 gallons are operated, 
this old fashioned distilling method is a 
slow and costly business. Further, it is 
costly to pot-still whiskey in that the 
pot-still method allows the congeners to 
pass over in such volume that the 
whiskey must be stored and aged for 
at least seven years. Taking all factors 
into consideration, it costs approximate- 
ly five times as much to produce a pot- 
still whiskey as to produce the same 
quantity of patent-still spirit. 

The whole drive of modern distilla- 
tion has been to reduce the amount of 
congeners passing over and to increase 
the amount of plain alcohol. The pur- 
pose has been to produce a whiskey 
which would be high proof in fewer op- 
erations and one which, because of 
fewer flavoring congeners, would re- 
quire less ageing. 

Al^ut 18^ the Coffey still was intro- 
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A typical modern pot still, in which only whiskey with a large quantity of con* 
geners can be produced. The final prc^uct of this still requires long ageing 

duced in Scotland. The Coffey, or patent pends on how the still is operated, on 

still, inaugurated continuous distilla- what proof the whiskey is distilled at, 

tion. In between the old-fashioned pot and the quantity of congeners allowed 

still, even as modified, and the form of to pass over — and, of course, on the 

continuous distillation now chiefly used kind and quality of the grains that 

to produce cheap whiskies, stands the are used, 

charged chamber still, usually of three 

or four chambers. In effect, the charged TT is evident that a truly neutral alco- 

chamber still is one which benefits from 1. hoi must come off at about 190 to 198 

part fractional distillation but still re- proof and must be \irtually free of all 

tains some of the benefits of the pot on the impurities which distinguish whis- 

the stove. In the chamber still a charge key. Where does whiskey cease to be 

of mash is placed in the top chamber whiskey and become neutral alcohol? 

where it gets the least heat. After a The American law has put the dividing 

period of distillation it is dropped by line at 160 degrees of proof. If the spirit 

lever to the second lowest chamber, issuing from the last distilling operation 

where additional distillation goes on, is under 160 degrees of proof (80 per- 

thence to the third chamber, and the cent of alcohol by volume) it is legally 

fourth. As soon as the first chamber is whiskey. 

empty a new charge of mash is entered. Many distillers, natuially, keep their 
.\11 the great American whiskies, continuous stills going under a pressure 

whether Bourbon or rye, were produced and heat which will produce a whiskey 

by this fractional modification of pot as near to this proof as possible and 

distillation. But the chamber still is ap- which will yet contain enough quickly 

parently passing out now; post-repeal maturing congeners to give the final 

American distillers have found the con- product a whiskey color and taste. The 

tinuous still, descendant of the Coffey point is tliat the pot still can seldom be 

still, more profitable. pushed above 140 degrees. In many 

The continuous still is a tall, many- cases 130 degrees of proof seems to be 

chambered column. The fermented the practical limit, which is also .the 

mash goes in at the top, falls by gravity practical chamber still maximum. Be- 

through as many as 20 to 30 chambers, cause such a whiskey is pulled off at 

and comes out denuded of all available such a low proof, it contains more con- 

alcohol. Usually the last steps of the geners and is more truly a whiskey in 

process are accomplished in a doubler the traditional sense, 
or analyzer column. The distiller is able The issue might be stated this way : 
at all times to regulate the amount of the higher the proof at which the dis- 

congeners passing over. A continuous tiller takes off his whiskey for ageing, 

still can be adjusted, by pressure, heat, the fewer congeners it will contain but 

and so on, to produce anything from the more 90 or 100 proof bottled stuff 

a heavy whiskey which will require it will make. The Iowct the proof at 

years of ageing to a nearly neutral spirit which he takes it off, the less whiskey 

which will need very little ageing. The he will have to sell, but the more con- 

quality of the whiskey so pr^uced de- nolsseurs will hunt for it. 
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nnWENTY years ago a long list of 
“unknown” spectral lines tempted 
the astrophysicist with the prospect 
of new worlds to conquer. Bit by bit that 
conquest has been made. 

First of all, a generation ago, helium, 
previously known only by its produc- 
tion of bright lines in the spectrum of 
the sun’s atmosphere and corresponding 
dark lines in the hottest stars, was run 
to earth and became one of the most 
valuable materials of physical research. 
More recently the puzzling lines which 
shone so brilliantly in the spectra of 
the gaseous nebulae were shown to be 
emitted by atoms of the most familiar 
kinds, oxygen, nitrogen, and sulfur, 
under conditions which could be real- 
ized only in incredibly rarefied gases 
where these atoms were left undisturbed 
by collisions with others. At about the 
same time the strong green line in the 
spectrum of the aurora was found to be 
a similar forbidden line due to neutral 
oxygen atoms in the thin upper portion 
of the earth’s atmosphere. The numer- 
ous bands which appear also, though 
less brilliantly, in the auroral spectrum 
were recognized as due to molecules of 
nitrogen. 

O NLY today comes in a report from 
Dr. Kaplan that in a new type of 
nitrogen vacuum tube, and especially 
in the after-glow which follows for a 
moment the cessation of the discharge, 
he has found a number of bands, demon- 
strably due to nitrogen molecules, and 
identical with previously unknown auro- 
ral radiations. Another large group of 
unknown lines which appeared only in 
the very hottest stars have been almost 
completely identified, as a result of re- 
cent work with the vacuum spectro- 
graph, especially the admirable re- 
searches of Edlen at Upsala, and found 
to arise from light atoms, carbon, oxy- 
gen; and nitrogen, in very high states of 
ionization. Many of the bright bands 
which characterize the spectrum of 
temporary stars as their light begins to 
fade are now known to be of similar 
origin, and the work of a few more 
years bids fair to clear up the rest. 

Another, and quite different, field of 
ignorance was represented by the wide 
and conspicuous dark bands in the 
spectra of the greater planets. The work 
of Wildt, confirmed by the high dis- 
persion observations of Dunham, showed 
that j^^ain of these were undoubtedly 
due;# Ammonia in the planets* atmos- 


pheres, and others to methane. A month 
ago, at the Washington meeting of the 
National Academy of Sciences, a tele- 
gram from the Lowell Observatory an- 
nounced that, in co-operation with 
theoretical workers at the University of 
Michigan, most of the other strong 
bands which appear in the outer planets 
are likewise to be attributed to methane. 
So that it appears that their atmos- 
pheres are very largely composed of 



A photograph of the tolar corona 
taken at the eclipse of August 
1932, by John M. Pierce, amateur 

what we in everyday parlance call 
"'natural gas.” 

One astrophysical spectrum, and only 
one, still remains mysterious — the bright 
lines of the solar corona. Accordant 
observations during many total eclipses, 
supplemented by the remarkable work 
of Lyot outside of eclipse, have given us 
good wavelengths for many of these 
lines, and shown that they are perma- 
nent features of the spectrum, though 
possibly with moderate variations in 
intensity from one eclipse to another. 
Yet we still know practically nothing 
of their origin. Reasonable suggestions, 
based on the modern theory of spectra, 
have recently been made that some arise 
from neutral, and others from ionized, 
atoms of oxygen and nitrogen. But it is 
not yet practicable to predict accurately 
where these lines ought to lie in the 
spectrum, and until this can be done 
the matter must remain undecided, un- 
less, of course, some fortunate observer 
succeeds in reproducing some, at least, 


of the coronal lines in the laboratory. 
One red line, indeed, at 6374, coincides 
very closely with a laboratory line of 
oxygen, but the investigations of Fre- 
richs show that this is closely related to 
other oxygen lines which do not appear 
at all in the corona, so that this must 
be an accidental coincidence. 

These problematical radiations, how- 
ever, form but a very small part of the 
total light of the corona. Recent mea- 
sures by Grotrian, of photographs taken 
by a German expedition to the Sumatra 
eclipse of 1929, show that the green 
line, which is far the brightest of all, 
gives only one percent of the visible 
light. The other 99 percent shows a 
continuous spectrum, and considerable 
gain has recently been made in its in- 
terpretation. 

V ARIOUS facts which have long been 
known indicate that the continuous 
spectrum of the corona is not all of the 
same origin. For example, the light is 
polarized as it should be if reflected 
from very small particles. Close to the 
sun’s limb, the polarization is incom- 
plete, which is easily accounted for, 
since we get light from regions in front 
of the sun and behind it, as well as from 
those of the same distance, and the 
angles at which the light is scattered are 
very different in the three cases. But, 
at greater distances from the sun, the 
light should be more and more com- 
pletely polarized, and this is not the 
case. 

Again, the Fraunhofer lines of the 
ordinary solar spectrum are present, al- 
though faint, in the spectrum of the 
outer corona, while in the inner corona 
they disappear entirely. These lines 
must certainly be produced by reflected 
or scattered sunlight. Their faintness in 
the outer, and absence in the inner, 
corona suggests that they are diluted, 
or drowned out by light from some other 
source giving a continuous spectrum. 
It was once supposed that this continu- 
ous spectrum came from small incan- 
descent particles heated by the sun’s 
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radiation* These particles would ob- 
viously not be as hot as the sun itself, 
and hence they would emit light of a 
redder color. Photographic observa- 
tions, however, show that the coronal 
light is of very nearly the same color 
as that of the sun itself, thereby elim- 
inating one more promising theory. In- 
deed, this simple fact disposes of two 
rival theories at once. It has often been 
suggested that the coronal light is scat- 
tered by a very thin gaseous envelope 
surrounding the sun. But light scat- 
tered by molecules or atoms of gas 
would be bluer than sunlight and of 
very much the same color as that of a 
clear sky* Here again the observations 
are decisive. The corona is neither red 
nor blue, but white (taking sunlight as 
our standard). 

T his narrows down very considerably 
the search for the sources whence 
it comes, but leaves two still available. 
A cloud of solid (tr liquid particles, 
larger than two or three wavelengths 
of light, will reflect all colors equally, 
and will, indeed, be as white as any 
ordinary cloud. At the other extreme of 
minuteness, a cloud <if electrons will 
act in the same fashion, and scatter 
light waves of any length in the same 
proportion; so that an electron cloud 
again seen at a distance would appear 
as a white cloud. Nothing of the sort 
has ever l)een seen on earth. Fortunate- 
ly for its inhabitants, clouds of intensely 
electrified material do not occur upon 
our planet. But we know that in the 
upper portions of the 8un*8 visible at- 
mosphere, ionization is very high and 
great numbers of free electrons must 
be present. Above the visible limit of 
the chromosphere and prominences 
there may well be great numbers of 
free electrons. A cloud of electrons, and 
a cloud of fine drops or dust particles, 
would reflect light of just the same col- 
or, and, with proper adjustment of their 
thickness, of the same brightness. What 
hope is there then of distinguishing be- 
tween the two? 

Fortunately for our study, there is 
one important difference. Electrons 
above the sun*s surface are certain to 
be moving in all directions at very high 
speeds. In a hot gas the particles are 
moving rapidly, and the lighter they 
are the greater is their average velocity. 
At the temperature of the photosphere, 
the average speed of a hydrogen atom 
would be not far from 10 kilometers per 
second. Electrons with only 1/1840 of 
the mass would have a thermal velocity 
averaging 400 kilometers per second. 

An electron at rest, or a great cloud 
of them, would scatter sunlight just as 
it fell upon them, and the scattered 
beam would show the ordinary solar 
spectrum, dark lines and all. But, in the 
light scattered from a moving electron, 
the lines would be shifted by the Dop- 


pler effect in the ordinary fashion. The 
motions just described are so rapid that 
they would smear out any ordinary lines 
completely and leave a practically con- 
tinuous spectrum. The very widest solar 
lines, such as the great H and K lines 
in the violet, might still show faintly, 
and Grotrian has found that they actu- 
ally appear feebly. 

The truly continuous part of the 
coronal spectrum may therefore be at- 
tributed with some confidence to scat- 
tering of light by free electrons, but 
this does not settle positively the origin 
of the other part of the light, which 
shows the dark lines. If other electrons, 
with slow motions, were present, they 
could produce this spectrum, and so. 






The tun’t corona, photographed at 
the Auguit 1932 eclipse, by Leo 
J. Scanlon, a Pittsburgh amateur 

too, could light reflected from true 
clouds of vastly larger particles. Gro- 
trian has made careful measures of the 
width of the dark lines in the coronal 
spectrum obtained in Sumatra, and also 
in the ordinary solar spectrum taken 
with the same apparatus. The measures 
show that in the corona the dark lines 
are shallower than in the solar spec- 
trum, but not wider. The “shallowness” 
is obviously due to dilution of the spec- 
trum with the continuum scattered by 
the free electron. Could this be re- 
moved, the lines would be found as 
narrow as ever. This shows that the 
scattering particles must be very much 
heavier than electrons. Even in the outer 
parts of the corona the temperature 
must be as high as 2.500 degrees, abso- 
lute, and the motion of the electrons 
would be rapid enough to smear out 
completely any narrow dark lines in 
the light which they scatter. Isolated 
atoms would not be moving too fast, 
but they, as has been said before, would 
scatter blue light more strongly than 
red. Grotrian therefore concludes that 
the Fraunhofer spectrum of the corona 
is scattered by relatively large par- 
ticles. These need not necessarily be 
solid, but might be tiny drops of liquid. 

One difficulty remains. At the tem- 
perature even of the outer corona, al- 
most all known substances would be 
completely volatilized, especially in an 
almost perfect vacuum There are some 
compounds, however, such as the car- 
bides and nitrides of titanium, tantalum. 
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and some other metals, which are ex- 
ceedingly refractory, and melt only at 
temperatures approaching 4000 degrees. 
To what extent these substances would 
volatilize if held at 3000 degrees in a 
vacuum has not yet been determined. 
But it is not at all impossible that 
minute drops of these refractory mate- 
rials may actually be formed by con- 
densation in the outer corona, and re- 
main there, held up by radiation pres- 
sure against the sun’s attraction. 

The microphotometric measures show 
that the depth of the faint Fraunhofer 
lines increases steadily with increasing 
distance from the sun. From this Gro- 
trian concludes that at a distance from 
the moon’s limb equal to one-third the 
moon’s radius, more than 80 percent 
of the coronal light belongs to the con- 
tinuous spectrum, and less than 20 per- 
cent to the “Fraunhofer” spectrum. At 
a distance equal to the moon’s (or the 
sun’s) apparent radius, the two con- 
tribute about equally. At the outer ob- 
servable limit, 26' from the moon’s 
edge, only one-third of the light be- 
longs to the continuous portion. 

T he electron cloud around the sun 
therefore thins out much more rap- 
idly than the cloud of larger particles. 
To the former Grotrian attributes the 
irregularities of the coronal form, in- 
cluding the arches and streamers which 
are such beautiful features of the pho- 
tographs. The dust cloud appears to be 
much more uniform, and probably thins 
out gradually into the zodiacal light. 
Even at the longest eclipses, the corona 
can he seen only through a foreground 
of air illuminated by sunlight reflected 
fiom regions less than 100 miles away, 
where the direct rays still reach the 
earth. The corona dies out into this 
general skv illumination, while it is 
still very bright in comparison with the 
night sky, and something like 10,000 
times as bright (for equal apparent 
areas) as the very feeble glow of the 
zodiacal light. The transition between 
the two is unfortunately inaccessible to 
terrestrial observation. The zodiacal 
light cannot be followed nearer than 
30 degrees from the sun, since the twi- 
light interferes. If the moon was only 
half as big again as it is, we might get 
eclipses in which all the bright inner 
corona was hidden, and the shadow 
spot on earth was so large that practi- 
cally no scattered sunlight reached the 
center. But, with the moon as it is, 
even the best eclipses are not dark 
enough to reveal how the coronal light 
really fades out. 

It is lucky for terrestrial astronomers 
that the Oioon is no farther off. Six 
percent increase in its distance would 
deprive us altogether of total eclipse, 
and of all knowledge of the corona. — 
Princeton Vniversity Observatory^ May 
28, 1934, 
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T O any lover of outdoor life tlie 
que<ition of (snakes is a matter of 
vital moment. Forest officers, cow- 
boys, sheep herders, and others con 
Htantly out in the open become accus 
tomed to the thought that reptiles are 
part and parcel of theii daily life and 
accept the hazard without much con 
cern. 

With the exception of two or three 

varieties, American snakes 

are harmless and quite as 
interesting in their wa\s as 
any of the wild things of 
woods or plains. First and 
foremost among poisonous 
snakes is, of course, the 
rattler. He is followed by 
the moccasin, the copper- 
head, and the coral snake. 

But their habitat cover‘d a 
comparatively limited area 
of the United States, and 
deaths from their bite are 
few. 

T he rattler, howevei, is 
found fiom the Gulf of 
Mexico to the Canadian 
boundary and from the At- 
lantic to the Pac itic. Only 
in Maine and New Hamp- 
shire is he reported as be- 
ing absent. He seems quite 
as miuli at home in Mon- 
tana as in Florida, and he 
enjovs the desert of south- 
ern Arizona as much as the 
humid regions of the At- 
lantic coast. You will find 
him below sea level in the 
Death Valley country <»f 
California, and again close 
to timbeiline all over the 
Rockies. 

According to Ditmars, 
there are 13 known species 
of rattlers in this country, 
ten of which are found in Aris^ona. Texas 
has four varieties. Don’t get the idea, 
however, that the Southwest is head- 
quarters for rattlesnakes. Authorities 
agree that as far as can be determined 
the center of rattlesnake population is 
in Pennsylvania, Massachusetts, New 
York, and New Jersey. 

Mgny people, unaccustomed to camp- 
ing out, consider it absolutely necessary 
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to piovide foi protection against attacks 
of these reptiles which really mean them 
no harm and would gladly be friends 
if given the opportunity to show their 
true nature. The most they ask is to be 
let alone and allowed to go their way 
in peace. Sometimes, of course, it is 
otherwise. 

Once an insurance agent tackled a 
Texas cowboy to take out an accident 



“Wasn't that an accident?” com- 
mented the man. 

“Hell, no!” said the Texan, “the 
danged snake did it a-purpose.” 

But unfortunately the snake family 
has a past and is paying the penalty 
for the single unfortunate act of one of 
its forebears. It was the Serpent that 
got our original parents into trouble and 
sent them in disgrace out of the Garden 
of Eden. Ergo, every one 
takes it out on snakes 
whether it be the pretty 
and absolutely harmless 
garter snake or the huge 
surly, quick tempered, dia- 
mond-backed tattler of the 
Florida swamps. The rat- 
tler, however, is a fan 
hghter ior he always gives 
warning of his proposed at 
tack, genet ally to his own 
undoing. 
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Guaranteed not to bite. This rattlesnake is only a model made 
for exhibition at the Field Museum of Natural History, to 
illustrate how the snake secretes and discharges its poison. It 
is being shown by Leon L. Walters, creator of the model 


policy, stressing the uncertainty of life. 

“You have all sorts of accidents, don’t 
you?” queried the agent. 

“Nope, nothin’ ever happens to me,” 
was the reply. 

“No injuries? No hurls of any kind?” 
The agent was out for business. 

“Well,” said the boy, searching his 
memory for some incident, “there was a 
rattler bit me once.” 


[ORE than 1^,000.000 
people visited the Na- 
tional Forests and National 
Parks last year, the ma- 
jority of whom camped out 
and tramped over the coun- 
liy fishing, picking wild 
floweis, taking pictures and 
exploring every available 
nook and coiner. Yet the 
number attacked by these 
reptiles is practically neg- 
ligible while the fatalities 
can probably be counted on 
the fingers of one hand. Un- 
fortunately, there are no 
records of such accidents on 
oui public playgrounds. 
They should be kept, just 
to reassure people that the 
risk is very low. Neverthe- 
less, people like to be 
prepared foi such an emer- 
gency, for it is the unex- 
pected that always happens. The person 
bitten by a rattler cares little for 
statistics or percentages of deaths. To 
him, his case is a national matter. He 
wants help and wants it quickly. 

Up to a few years ago there was but 
one known remedy for the bite of a 
rattler. That was alcohol. Whiskey, be- 
ing largely composed of alcohol, offered 
the most available remedy. The effect 




ITES 


of the venom from a rattler is to 
coagulate the blood and slacken 
its circulation. If it does not get 
into the venous system no harm 
results. This is why hogs are never 
killed by rattlers. Their venous 
system is protected by a thick 
layer of fat through which the 
poison does not penetrate. This is 
also the reason why many people 
struck by a rattler do not die or suffer 
serious harm — the venom does not 
reach a vein. It also accounts for the 
fact that the poison may be sucked 
from a bite and even swallowed with- 
out harm, providing, always, that the 
person doing the sucking has no cuts 
or sores on lips or mouth. 

When planning outings years ago, 
plenty of whiskey was provided. If not 
needed for snake lutes it afforded an 
attractive addition to the supplies for 
the trip. Then scientists discovered that 
the action of whiskey in stimulating the 
circulation was about the worst thing 
that could happen. The poison was 
the more rapidly carried into the 
venous system and its distribution 
made more effective. 

So whiskey as an antidote for 
rattlesnake biles was deelaied 
taboo and went into the dis- 
card, except among a lot of old- 
fashioned people who always 
cling to their early training. 

About that time some chemist 
started the idea of using perman- 
ganate of potassium as an anti- 
dote for snake poison. This has 
been the approved remedy foi the 
past 20 years. Kits for its use were 
sold every wheie and thousands of peo- 
ple are today carrying them, firm in the 
belief that they are an insurance against 
death from rattlers. Most forest officers 
and park rangers are provided with 
these kits. They contain two little glass 
bottles in a wooden case, together with 
a very small hypodermic. In one bottle 
is alcohol, in the other the crystals of 
potassium. Pour one into the other and 
you have a solution which when injected 
into the flesh at the wound does the 
business. I have seen it accomplished 
by simply pulverizing the crystals in a 
teaspoon, and after slashing the flesh 
around the bite, rubbing it into the 
wound. 

But here in the last year or two come 
scientists vrho tell us we are all wrong ; 
that permanganate is useless as a pro- 

*Cottrt«ty Arnwricaa Foreses. mag««lnc of tho 
Amorican Porastry Association. 171$ K Street, 
N.W., Washington. D. C 



A six and one half foot Texas 
diamond back rattlesnake 

tection and positively injurious to the 
patient. Briefly, the claim is made that 
the action of the permanganate is to 
cause a sloughing away of the flesh 
around the spot where injected, forming 
serious sores that cause the patient un- 
told suffering. The remedy seems worse 



Pulling back the aheath which pro- 
tects the hollow fang of a snake 

than the disease. It is admitted, how- 
ever, *That in the absence of other reme- 
dies permanganate may be used.’’ Evi- 
dently a case of any port in a storm. 

In December, 1927, the Surgeon Gen- 
eral of the United States made the fol- 
lowing comment in regard to the use 
of the above material: “A very interest- 
ing article on first aid treatment for 
snake bites will be found in the Texas 
State Journal of Medicine for July, 
1927. This article, we believe, pretty 
well disposes of the contention that per- 
manganate of potassium is of value in 
the treatment of snake bites although 
it is realized that it is the orthodox 


thing to apply, it is believed that it 
would be of distinctly more value to 
make incisions at the site of the wound 
made by the bite of the serpent and to 
apply suction either mechanically or by 
the mouth.” 

Science, however, never stands still. 
Other countries weie suffering severe 
losses from venomous snakes. Study of 
the situation was begun, seeking a 
real remedy. 

The latest and most successful 
method of counteracting the ef- 
fects of snake venom is through 
the use of what is known as 
“Antivenin,” or aiiti-snake-bite 
serum, a concentrated serum de- 
rived from immunized horses 
which have been gradually 
dosed with rattlesnake venom. 
This antivenin is the result of 
years of study and investigation 
seeking a satisfactory cure. It was 
carried on in Brazil hy officials of 
that country who have made most 
detailed studies of this matter. It is now 
issued and sold in the United States 
under license from the United States 
Public Health Service. It comes in small 
convenient packets with syringe and 
full instructions, ready for instant use. 
Presumably it can be obtained at any 
large drug store. 

T he results of hundreds of experi- 
ments on both humans and animals 
carried out under the direction of the 
Antivenin Institute of America, an or- 
ganization devoted to developing means 
of preventing deaths from venomous rep- 
tiles, seem to prove conclusively the 
value of this Iktest method. 

Concerning this new remedy the state- 
ment of the Surgeon General above 
quoted says: ‘Tn regard to antivenin, 
there is experimental evidence that it is 
of value — jusi how much value under 
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A Texas diamond back rattlesnake. In the East, rattlesnakes are traditionally 
plentiful in the West. In the West the same kind of tradition relates to the East. 
Wherever you travel, the worst pests are always somewhere else but *'not here’* 


clinical conditions one could not say.*’ The spot swells rapidly. There will be 
By mechanical suction is meant the symptoms of nausea. The pulse is rapid, 
use of small affairs called breast pumps If convinced you have been struck, 
which are readily secured at any drug get a doctor if possible. He will know 

store and doubtless make a better job best what to do. But if no doctor 

of the withdrawal of the venom than the is available apply a tourniquet above 

mouth, without the possible danger to the bite to keep the poison from en- 

the person whose mouth is being used, tering the venous system. Anything 

And so permanganate of potassium will do — a rope, a shoe string, a hand- 

follows whiskey into the closed files and kerchief, or a necktie. Twist it with 

its place is taken by this new serum, a lead pencil or piece of wood. About 

‘These here now scientists,” writes every ten minutes loosen the tourni- 

an old time cowboy friend, “they make quet for three or four seconds, then 

me tired. First they took away our ex- tighten. To keep it closed longer is 

cuse for carryin* round a flask of not only painful but may bring about 

whiskey and told us to bank heavy on gangrene. Slash the wound a third of 

permanganate of potassium. An’ now an inch deep, and an inch long. An 

when we are all broke to regardin’ that ordinary safety razor blade is excellent 

stuff as the onliest thing ever for snake and always available. Dip it first into 

bite, along comes a new outfit an’ tells boiling water or hold it over a flame to 

us there’s nothin’ to it, an’ that this sterilize it. Make sure there is not a 

here now old horse serum i.s the only loose fang in the wound. They are often 

sure fire stuff. Even you had to horn in left by the snake. The excessive bleed- 

on the tiling and spoil the old time ing caused by the slashing washes the 

hair rope idea. Ain’t there nothin’ venom from the wound, 

sacred to >ou felleis anv more?” 


If the mouth is sound, no sore lips or 
gums, you, or a friend, can safely suck 
the wound to help eliminate the venom. 
If an ordinary breast pump is handy, 
use it. 

If the antivenin serum is not available 
keep the wound wet with a 1:3000 
solution of permanganate of potassium. 
Inject it hypodermically around the 
wound or rub the powdered crystals into 
it. If the heart is greatly depressed 
stimulate it with one thirtieth of a grain 
of strychnine or one one-hundredth of 
a grain of nitroglycerine. Lacking these, 
a teaspoonful of aromatic spirits of am- 
monia in a warm glass of water at about 
an hour interval will help. A cup of 
strong coffee will get heart action also, 

P OTASSIUM is, of course, to be used 
only when the serum cannot be had. 
It is used more to encourage the patient 
and build up his spirits and morale 
rather than because of its curative 
values. If the serum can be obtained 
use as directed even though from 12 
to 24 hours have elapsed. 

The tourniquet may he abandoned 
after a couple of hours or even sooner 
if the pain from it seems to be too se- 
vere. If the bite is on the face or where 
a tourniquet cannot be applied you must 
depend on the slashing of the wound 
and sucking the poison from it. As a 
matter of fact, all authorities agree that 
this process of getting rid of the poison 
is about 75 percent effective in nearly 
all cases. Above all, use no whiskey. 
Every investigator advises that persons 
who have been dosed with whiskey, and 
recovered, did so “not because of it, but 
in spite of it.” 

Don’t get conceited and believe you 
can handle a rattlesnake without harm 
because the Hopi Indians in Arizona do 
so. They and their forbears have been 
handling rattlers for thousands of years. 
Coronada’s men found them doing it as 
early as 1540. 


N OW, of course, conies the natural 
question — what to do if bitten by a 
venomous snake. 


First, of all times in your life, keep 
your head. Don’t get excited. That only 
makes your bloiid circulate the faster 
and carries the venom into your system 
the quicker. Next, be sure you have 
been bitten. A snake may strike at one 
viciously but fail to reacts his mark. If 
that part of the body believed to have 
been struck is covered with the usual 


clothing the chances are good that no 
harm has been dc^e. Inspect carefully, 
however, the spot where you think the 
reptile struck you. The fangs are very 
short and sharp. If they have penetrated 
the flesh you will find a drop ol* two 
of blood oozing from the wound. Severe 
pains are felt within a very few mo- 
ments after an effective strike. 



Another Texas diamond back rattler, camouflaged by cactus and other vege* 
tetion. Rattlers almost always give warning but humans often court danger 



SCIENCE REPLIES TO SECRETARY WALLACE’S ARTICLE: 

Scientist „ 

Unscientific Society’ 


TT^S Science really jailed in respect 
JnL to **the greatest good for the great- 
est number^** as Secretary of Agriculture 
Wallace asserted in his forthright article 
in our June issued Should scientists now 
set aside a fellowship or start a founda- 
tion purely for a study of the social sig- 
nificance of its works? We^ as the sci- 
entific mentor for laymen, should like 
to know. 

In asking Mr. Wallace to write his 
challenge, we explained to him that, in 
probing for an answer, we would ask a 
number of scientists to give us their 
viewpoints. The accompanying group of 
comments is the result. Others will fol- 
low, At this point, however, we shall ru)t 
attempt to analyze these statements, but 
sludl simply present them for possible 
future antdysis by other scientists ! — 

The Editor. 

DR. DAVENPORT write®; 

1 HAVE read with interest Mr. Wal- 
lace’s statement on “The Scientist in 
an Unscientific Society” and am writing 
down the thoughts that were aroused in 
me by reading it. It may, at least, reveal 
something of the nature of one of the 
scientific men to which group Secretary 
Wallace refers. 

First, let me say that I am a biologist 
and that my contacts have been with 
biologists and other men engaged in 
pure scientific investigation, and I know 
very little about technology. Apparently, 
most of the specific cases of social 
trouble caused by discovery are really 
cases of the application by technologists 
of scientific discoveries. When Hertz dis- 
covered that electric waves go through 
the air, and attempted to measure them, 
he made it possible for technologists 
like Marconi and others to lay the foun- 
dations of a great industry which has 
given occupation to thousands of per- 
sons. However, if it should appear that 
broadcasting was being used to incite 
to crime, murder, bloodshed, and revo- 
lution, some might find that it were 
better had Hertz never been born. 
Others might think that the trouble ^was 
not with Hertz and his discoveries, but 
with the lack of social control of the 
application of those studies. Such social 
control would obviously, however, not 
be the work of Hertz. 


By; 

DR. CHAS. B. DAVENPORT 

Zoologist, geneticist. Director of the Station 
for Experimental Evolution. Carnegie Institu* 
tion of Washington 

DR. WILUS H. WHITNEY 

Vice President. General Electric Company, 
in Charge of Research 

EDWIN G. CONKLIN 

Professor of Zoology, Princeton University 

T. D. A. COCKERELL 

Professor of Zoology. University of Colorado 

DR. JOHN C. MERRIAM 

Geologist, paleontologist, President 

Carnegie Institution of Washington 

CHAS. F. KETTERING 

Vice President, General Motors Corporation, 

General Director of Research Division 
of General Motors 

DR. C. G. ABBOT 

Astrophysicist, Secretary of the 
Smithsonian Institution 

A^ I «iay, I am only a l)iologi<^t inter- 
ested in discovery of biological laws. 
From my own standpoint (which I hope 
will not shock the pious) I think of the 
biologist as trying to discover the laws 
of Nature, which are tlie laws of God. 
I think the biologist believes that if we 
understood the workings of God, we 
would be in a better position to put our- 
selves in gear with this universe, and 
this I consider to be the essence of 
morality. We cannot, however, be fully 
moral if we do not know something of 
the laws of the universe. The moral laws 
of the primitive people who live on the 
mountains of New Guinea are very 
definite; only, since they are not based 
on a knowledge of the workings of the 
univeise, they are apt to be in some 
cases unjustified. While in general the 
mores of any people are based upon ex- 
perience of that people in their own 
habitat, some of them are based upon 
false interpretation of cause and effect. 
For example, the drought must be due 
to an evil spirit and sacrifices must be 
made to this evil spirit in order to ap- 
pease him and put an end to the 
drought. 

When the biologist learns how the 
child develops and the role that the 
genes and the cytoplasm of the germ 
cells play in that development; when he 
understands the effect upon that devel- 
opment of environmental conditions 


that are prejudicial to normal develop- 
ment even with the best equipped germ 
cells; then he is in a better position to 
state what matings are desirable, what 
undesirable, what physiological condi- 
tions surrounding the developing em- 
bryo are good and what are bad. Simi- 
larly the biologist may learn, in general, 
how animals and plants grow and what 
are the best conditions for development. 
He learns, too, about the laws of his 
own nature, and the relations to the 
bodily functioning of external condi- 
tions. This knowledge will place him in 
a better position to work most effective- 
ly, and the general spread of this 
knowledge will lend to increase the ef- 
fectiveness and happiness of the pop- 
ulation. 

One does not see how the discovery of 
the laws of God in itself is a bad thing 
for mankind. It is pretty obvious that 
tlie trouble lies elsewhere, and “pick- 
ing on” the scientist is “picking on” the 
wrong element in the trouble. 

I am not only a biologist, but also a 
citizen and I have thought a little upon 
die var)ing economic conditions to 
which our population is subject. If, 
leaving science, I may turn attention to 
some of tlie-e contemplations I would 
set them down as follows; 

One trouble with our economic con- 
dition is tlie general tendency of our 
people (like that of the peoples in other 
Countries duiing the last two or three 
rliousand years) to seek that which is 
l)ad for them; namely, ease, comfort, 
luxury. Beginning with the wealthy this 
ideal extends even to the lowest eco- 
nomic strata of society. If, having estab- 
lished ourselves comfortably in the easy 
chair provided by prosperous times, we 
suddenly find this easy chair pulled out 
from under us, we utter an indignant 
protest and demand that this ease be 
restored. 1 have seen among my neigh- 
bors many persons engaged in easy oc- 
cupations who, when these easy occupa- 
tions were removed as the result of 
hard times, instead of finding out what 
•-orl of occupation was a necessity to 
their neighbois and engaging in that 
(which would be sure to bring them 
some remuneration) did nothing but 
protest. Others made their way to the 
bread lines, or to the public relief 
agencies to get some help. It would be 
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better if every person with normal men- 
tality had two or more occupations; an 
easy one for prosperous times and a 
more difficult, but more necessary, one 
for less prosperous times. It is one con- 
sequence of our love of ease that we 
demand higher monetary return for our 
labor. These demands, when put into 
effect, result in increased cost of pro- 
duction, and this leads to reduction in 
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DR. DAVENPORT 

consumption; so that the pemon wlio 
is not contented with a reduced income 
tends to dry up the only source of in- 
come available to him. 

One source of our economic trouble 
is n<il referred to by Secretary Wallace. 
This may be illustrated by the fact that 
during the past 20 years the taxes upon 
my wife’s farm have increased 20 times. 
In fact, the cost of government in the, 
town and county in which I reside have 
increased about in the same proportion. 
Now why this enormous increase in the 
cost of government? It is superficial to 
attribute it exclusively to the politicians 
More remotely it goes back to the whole 
system of welfare workers, of engineers, 
of technologists, perhaps, who are seek- 
ing to make life easier while they make 
it, at the same lime, more expensive. 
Today, every school must have a police- 
man attached to it to see that the chil- 
dren are cared for in crossing the street 
in coming to the school, leaving it at 
noon and again in the evening. The po- 
liceman so assigned can do very little 
else. The suggestion that somebody else 
than a policeman might perform the 
function, even without pay, is indig- 
nantly repelled even by those who ob- 
ject to the high taxes. We must have 
subways and we object to paying for 
them; we must have bridges, then pro- 
test against a toll upon them; we must 
have concrete roads and parkways, 
though their building brings the county 
to the debt limit. 


The expenses of government have 
thus multiplied due to the ever-increas- 
ing demands of the people, instigated 
by the welfare workers, the city plan- 
ners, the engineers, and the technolo- 
gists, who, through skilful advertising, 
create a public demand for their ser- 
vices and products. Where one-quarter 
of one’s income is spent for govern- 
ment there is only a small fraction left 
over necessities for maintaining even a 
reasonable standard of living, and in 
times of reduced personal income with- 
out reduction in the cost of government 
we are, many of us, on the verge of 
starvation. What is needed is not a 
greater development of welfare agen- 
cies, or the invention of new methods 
of taxation, but rather the organization 
of a group of investigators who can 
show how the cost of government can 
be reduced, how we can simplify our 
social activities. 

We hear much of the terrible situa- 
tion to which hard times have brought 
us. If the view that our troubles are 
largely due to too much prosperity and 
love of ease be adopted, it might he 
concluded that hard times arc really 
good times, that they encourage initia- 
tive, they keep people at work on neces- 
sities rather than the production of 
things which are merely contributory to 
ease. A period of great prosperity is 
calamitous to the social organization, 
tends to lead to a drying up of the pop- 
ulation through failure of breeding, be- 
cause, forsooth, the hearing and rear- 
ing of children is not comfortable. It 
interferes with our productiveness be- 
cause work is hard and is to be avoided 
as much as possible. 

In this final paragraph I would say 
that, from my standpoint, the discoveiy 
of the laws of the universe ought not to 
be interrupted. But the application of 
the laws discovered by the scientist to 
technological affairs is to be regulated. 
A diversity of training for useful occu- 
pations is to be encouraged in the 
young. A rigorous training in difficult 
occupations is to be afforded all of the 
young who are physically capable of 
such rigid training. Hard work and re- 
pression of the love of ease are to be 
inculcated. The luxury of rest is appre- 
ciated only by those who have tired 
muscles. Effort, fatigue, are our great- 
est blessings because they enable us to 
appreciate the belter their temporary 
absence. Finally, extravagance in gov- 
ernment under whatever pretext or 
however high the motive lays a crushing 
burden upon every civil member of the 
community and tends toward repudia- 
tion or revolution, or both. 

From DR. WHITNEY: 

I N the case of Secretary Wallace’s 
article, 1 am unwilling to throw peb- 
bles at new machinery, if I can control 


myself. I admit that this is a little diffi- 
cult, because I have long felt that sci- 
entists, as they actually exist, have 
particular value to the public — pri- 
marily because of their high differentia- 
tion. They usually have to sacrifice their 
natural instincts by refraining from 
even such generalizations as political 
science, in order to make the best use 
of their specialization. 1 think that no 
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group really docs more for the public 
than the specialists in tlie different 
sciences. 

I have often regretted that I could 
not do more to help the work of the 
.Sdi.NiifK Amfruan. I realize all tot» 
well that my biiinp of preoccupation is 
excessive. 

PROFESSOR CONKLIN writes : 

I AM deeply interested in Secietary 
Wallace’s challenging article in the 
.June number of Scientific Amerk.an, 
entitled “The Scientist in an Unscien- 
tific Society.” In general I heartily agree 
with his criticism of scientists for not 
taking a larger interest in the problems 
of citizcnsliip, but on the other hand I 
recognize that concentration on scien- 
tific discovery is not usually compatible 
with devotion to governmental or politi- 
cal problems. This is due not only to a 
lack of knowledge regarding such prob- 
lems, but also to a lack of time and 
opportunity. 

I think the most serious criticism that 
can be made of a certain type of scien- 
tist is that he has become infected with 
the spirit of commercialism. This ap- 
plies particularly to those who are en- 
gaged in work of great economic 
importance. 

Secretary Wallace does not tell us 
how scientists can correct the evils 
which science has made possible in 
modern society, and I can think of no 
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way in which this can be done, except 
by applying the methods of science to 
the reorganization of society itself. This 
is no easy or short remedy for present 
evils, but I believe that it is the only 
permanent and rational one. We need, 
in short, a new spirit of co-operation in 
society, a spirit of altruism such as once 
characterized the work of such scientists 
as Faraday, Pasteur, and Agassiz who 
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‘iiad no time to make money,” and who 
freely gave tlieir discoveries to man- 
kind, Such a return to the spirit of the 
heroes of «^cience can he brought about 
only through the process of education. 
It is the problem with which ethics has 
always dealt- -how to make men live 
up to the level of their best knowledge 
and instincts. The problem is really one 
of making an unscientific society scien- 
tific, and if there is any other method 
than that of education for accomplish- 
ing this I have not heard of it. 


PROFESSOR COCKERELL: 


S O far as 1 am able to judge, Secre- 
tary Wallace has presented a valid 
argument. It may, however, he useful 
to continue the discussion from the 
point where he leaves it. It is a question 
how far the shortcomings of the scien- 
tific man are inevitable, and how far 
due to scientific and social conventions. 
The “very best minds — the exact think- 
ers,” as they were described in the edi- 
torial note at the top of the Secretary’s 
article, may not always be competent 
in fields which they have not made their 
own by prolonged investigations. The 
scientific habit of thought, so foreign to 
the politician, should be a great asset in 
the study of social problems. Yet it al- 
ways teaches caution, and warns us of 
the danger of reaching conclusions with- 
out adequate researches. 

Thus, for tlie average scientific worker 


who accepts Secretary Wallace’s criti- 
cism, the problem presents itself in this 
fashion: How far can I, in addition to 
my labors in a technical field, make 
myself expert in social problems, suffi- 
ciently 80 to feel justified in expressing 
confident opinions, and leading those 
who may wish to follow me. It may he 
replied that, in our society, organized 
as a democracy, we cannot evade these 
problems, and are doing something 
even by doing nothing. But the scientific 
man will reply : I do try to be a good 
citizen, and I do act in public affairs, 
hut not feeling expert, I follow the lead 
of those who have given the subject 
iiKire attention. His reaction to religion 
IS apt to he very much the same, with 
the result that his economics, his 
morality and religion seem sometimes 
to he the product of a totally different 
sort of mind from that which is hack 
of his scientific papers. 

There is room for difference of 
opinion, and it is hard for the scientific 
man to visualize himself as a heaven- 
sent savior of erring mankind. Practi- 
cally, it is very difficult for a scientific 
expert employed by the public (as in a 
state university) to be always sure that 
he is rendering public service. He deems 
it his business to supply info*niation or 
give advice to the limit of his capacity, 
on request. Can he determine what will 
be done with this information or ad- 
vice, or attempt to wilhold it if he sus- 
pects the possibility of undesirable 
results? He necessarily has to treat all 
comers alike, and cannot honorably do 
otherwise. 

Having thus presented some of the 
difficulties, I hasten to say that in spite 
of them all, I have no doubt that the 
scientific habit of mind is essential if 
we are to deal wisely with our social 
problems, and that even some of our 
poorly trained fin a social sense) sci- 
entific men could be made very useful 
in the present emergency, having at 
any rate a knowledge of the technique 
of successful investigation. 

DR, MERRIAM’S statement: 

A S point of view is an important ele- 
^ nient in any discussion, it should be 
recognized that this is written from the 
position of one trained in science. But, 
dangerous as is exploration by a sci- 
entist in the field of human values, it is 
also true that unless students in scien- 
tific subjects join with investigators of 
human problems to study relations 
among the several regions of thought, 
there is small hope for solving some of 
the questions for which we most urgent- 
ly need understanding. 

In ways not yet devised we need de- 
velopment of research, education, and 
vision which will give us machinery 
making possible the continuing evo- 
lution of society through creative ac- 


tivity, but without increasing the 
dangers. Such a program will neces- 
sarily involve participation of science 
and engineering in its various phases, 
along with representation of all social 
interests concerned. 

The control of new features will in 
many instances require a view such as 
can he obtained only by wisdom of the 
highest order. Perhaps we shall need 



*'Greed, dishonesty, distrust 


DR. ABBOT 

ihe collective judgment of many minds 
related in an exceptionally effective 
way. In other cases the necessary action 
may arise from individuals concerned. 
To depend wholly upon values lemain- 
ing through survival of the httest, allow- 
ing things to take their course unguided, 
will sometimes invedve fate of the 
product and on other occasions the in- 
terests of the people. Errors of igno- 
rance in handling of such situations 
will he multiplied by had judgment, and 
may be increased almost infinitely by 
selfishness or neglect of the public 
interest. 

MR. KE'ITERING observes: 

T here are many people who doubt 
if human progress can continue on 
its present standards. Still others think 
that we have to go back to lower stand- 
ards of living because they see no way 
out of our present difficulty. There are, 
however, a substantial number who, 
kno^ving something of the development 
of civilization, do not regard the evi- 
dence presented as justifying either a 
static or a retrograding standard of 
living. We do not believe the world is 
finished or that we must curtail human 
effort and desire. The only way out of 
our present difficulty is forward and 
not backward. 

To those of us who have spent most 
of our time in experimental and de- 
l Please turn to page 107) 



Unforeseen Control of Industry 


T wenty years ago, not long prior 
to the beginning of the World War, 
the wheels of American industry 
were turning slowly. We were entering 
Upon a period of business depression 
which, economists tell us, never reached 
its lowest ebb due to the industrial 
stimulus of the war. The popular hob- 
goblin of that era, which was generally 
regarded as the cause of all economic 
ills, was the giant of industry — the so- 
called trust. 

This concept of the evil of monopolies 
was not a new one, for combinations in 
restraint of trade were frowned upon 
by the common law, and the Sherman 
Act of 1890 provided means for caus- 
ing disintegration of such combinations 
or monopolies. However, it was gen- 
erally believed that further legislation 
was necessary to prevent the additional 
concentration of industry in the hands 
of a few large concerns. This popular 
belief bore fruit in 1914 in the second 
session of the Sixty-third Congress, 
which was devoted largely to the con- 
sideration of additional anti-trust 
statutes and resulted in the Clayton Act 
which extended and further dehned the 
anti-trust laws, and in the Federal Trade 
Commission Act which created an ad- 
ministrative board for carrying out some 
of the provisions of the anti-trust acts 
and for preventing those practices which 
it was believed inevitably destroyed 
competition and fostered monopolies. 

T he Federal Trade Commission Act 
provides for the creation of a com- 
mission of five members not more than 
three of whom may be of the same 
political party. The most important 
powers of the Commission are those 
granted by Section 5 of the Act, which 
declares unfair methods of competition 
to be unlawful and grants the Commis- 
sion power to prevent them. This sec- 
tion provides: 

“That unfair methods of competi- 
tion in commerce are hereby de- 
clared unlawiul. 

“The commission is hereby em- 
powered and directed to prevent 
persons, partnerships, or corpora- 
tions * * * from using unfair meth- 
ods of competition in commerce.” 

The statute does not define the clause 
“unfair methods of competition” but a 
review of Vol. SI of the Congressional 
Record shows that Section 5 was aimed 
directly against the creation of monopo- 
lies and that by unfair methods of 
competition was meant those practices 
tending to create monopolies. 
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The Act further provides that the 
Commission may institute proceedings 
where it has reason to believe that a 
person, partnership, or corporation has 
been using unfair methods of competi- 
tion in commerce and where it appears 
that such proceedings “would be to the 
interest of the public.” The party so 
proceeded against is given an oppor- 
tunity to appear before the Commission 
to answer its charges. In such proceed- 
ing both the Commission and the parly 
may take testimony and if the Com- 
mission after considering the testimony 
is of the opinion that the party has em- 
ployed unfair methods of competition, 
it must make a report stating its find- 
ings as to the facts and must serve 
upon the party proceeded against an 
order recpiiring him or it to cease and 
desist from using the unfair methods 
of competition. 

I T will thus be noted that the Com- 
mission is empowered to act in ef- 
fect both as prosecutor and judge, and 
if its order were final and not subject 
to review there would be grave danger 
of injustice being inflicted upon some 
of the parties proceeded against, to say 
nothing of the question of constitution- 
ality, The section, however, does pro- 
vide for two methods for obtaining a 
limited review of the Commission's 
order by a United States Circuit Court 
of Appeals. Either the Commission, 
where the party proceeded against re- 
fuses to obey its order, or the party, may 
apply to certain of the Circuit Courts 
of Appeals, and the court, after con- 
sidering the entire record of the pro- 
ceedings before the Commission, may 
enter a decree modifying, affirming, or 
setting aside the order of the Com- 
mission. 

However, in reviewing the Commis- 
sion’s order, the court cannot inde- 
pendently weigh the evidence and 
arrive at its own findings of fact since 
its powers of review are strictly limited 
by a provision in the Act that “the 
findings of the Commission as to the 
facts, if supported by testimony, shall 
be conclusive.” In other words, if there 
is any conflict in the testimony, the 
Commission's determination as to what 
the facts really are, if supported by 
testimony^ is final and binding upon the 
Circuit Court of Appeals regardless of 
the amount of evidence to the contrary. 
The court may merely review the 


questions of law and determine whether 
the findings of fact of the Commission 
are supported by any substantial testi- 
mony. Thus it will be seen that while 
the Act provides for a method of ob- 
taining review by the courts of the 
Commission’s orders, it puts a definite 
limitation upon that review. 

The provision that “the findings of 
the Commission as to the facts, if sup- 
ported by testimony, shall be conclu- 
sive,” is obviously unfair in all those 
cases where an important fact is in 
dispute and where both the Commission 
and the party proceeded against intro- 
duce evidence to support their respec- 
tive contentions, inasmuch as it denies 
tlie party an adequate review before an 
impartial tribunal and makes the Com- 
mission not only the prosecutor but also 
the final arbiter of any facts thus in 
dispute. Naturally, a body having prose- 
cuting powers is liable from time to time 
to become over-zealous and its enthusi- 
asm as a prosecutor may occasionally 
affect its decision as an adjudicating 
tribunal. 

More serious than this, however, from 
the standpoint of the average business 
man, is the fact that it places in the 
hands of the Commission a power which 
might enable it to exercise functions 
which Congress never intended it to 
exercise and become in effect the dic- 
tator of the proper meaning of com- 
mercial names and brands. It enables 
the Commission to step in when the 
meaning of a name or brand is uncer- 
tain or open to dispute, decide what in 
its opinion is its proper meaning, and 
order the party proceeded against to 
stop using it in any other manner. 

I N such cases the Commission is not 
preventing those unfair methods of 
competition which tend to create mo- 
nopolies but becomes in effect a bureau 
of standards with power to standardize 
the names and brands of goods used in 
commerce. However desirable h may 
be to secure the standardization of 
names. Congress certainly never in- 
tended to grant such powers to the 
Federal Trade Commission. 

It is a far cry from preventing those 
unfair methods of competition which 
have a capacity and tendency to create 
monopolies, to standardizing and inter- 
preting the meaning of uncertain and 
disputed names and terms. This un- 
usual and unforeseen degree of control 
over industry which might result at 
times in depriving a business concern 
of the right to use a name which it has 
used in good faith for many years. 
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exists only because the courts are de> 
nied a complete review of the facts in 
each case. 

There is a recent case somewhat at 
point. The Commission filed a complaint 
against a rug manufacturer charging 
that it manufactured and sold in inter- 
state commerce certain rugs and mis- 
branded them as Wilton rugs under the 
trade name “Bagdad Seamless Jacquard 
Wilton.” Summarized, the findings of 
fact of the Commission were that the 
respondent had been selling its Bagdad 
rugs as and for genuine Wiltons; that 
the term “Wilton” as applied to a rug 
fabric implied a fabric having a weave 
construction in which the warp pile 
yarns, when not required upon the sur- 
face of the design or pattern, are con- 
tinued in the sub-surface structure of the 
fabric, and that the respondent’s Bag- 
dad ruga were made under a process es- 
sentially unlike that used in making 
Wilton rugs and when made consist of 
a weave structure differing materially 
from that of Wilton ruga. 

T he Trade Commission then made 
the conclusion of law that the sale 
of the Bagdad rugs as and for genuine 
Wiltons constituted an unfair method 
of competition in commerce having a 
capacity and tendency to deceive the 
public. Upon these findings and conclu- 
sion the Commission ordered the respon- 
dent to cease and desist from designat- 
ing its Bagdad rug as a Wilton rug. 

The Circuit Court of Appeals for the 
Third Circuit, in reviewing the order, 
found that no Wilton rugs manufac- 
tured today are similar in all respects 
to those originally termed “Wilton” 
more than 100 years ago. Both the Com- 
mission and the respondent introduced 
a great deal of testimony, the testimony 
presented by the Commission naturally 
sustaining its definition of a genuine 
Wilton rug, and the testimony pre- 
sented by respondent sustaining its con- 
tention that the Bagdad rug had all of 
the essential characteristics of a genu- 
ine Wilton. The court in considering the 
conflicting nature of the testimony found 
there was ample evidence to support 
either the respondent’s or the Commis- 
sion’s contention as to the meaning of 
the term “Wilton,” but that since the 
Commission’s finding as to its meaning 
did have evidence to support it, it was 
conclusive. In its decision the court 
made this significant statement : 

“Since the statute and decisions 
expressly confer upon the Commis- 
sion and not upon the court the duty 
of determining the facts, it is of no 
consequence that if the Congress had 
conferred fact-finding power upon 
the court, it might have reached a 
conclusion other than that of the 
Commission.” 

Thus the court indicated that if it 


had full power to appraise the testi- 
mony, its finding as to the meaning of 
the term “Wilton” might have been dif- 
ferent from that of the Commission. 
Under the law the court was forced to 
affirm the Federal Trade Commissi«m\s 
order. 

Here is a case where no rug manu- 


Tj^OULD you, At a buiinett 
man, care to have a govern- 
ment bureau decide upon the 
name or brand by which you 
may designate your goods? 
Should a government board or 
bureau be empowered to deprive 
butinett concerns of names or 
brands which they have used in 
good faith for many years? 
These questions are not merely 
hypothetical, nor are they based 
upon some imaginary grant of 
power threatened by tome mem- 
ber of the so-called brain trust. 
The Federal Trade Commiuion, 
created 20 years ago, was grant- 
ed power which enables it to do 
just these things. Its powers of 
regulation extend to every con- 
cern engaged in commerce. The 
accompanying article points out 
that in its proceedings the Com- 
mission acts not only at prosecu- 
tor but as judge, and the party 
proceeded against is denied ade- 
quate review of its decisions 
since its findings of fact or its 
interpretation of the evidence, 
if supported by testimony, are 
made binding upon the court 
reviewing its proceedings. It is 
remarkable that a board having 
such tremendous powers over all 
phases of industry should have 
attracted so little attention in 
the past.-— The Editor, 


farturer makes nigs similar in all ic- 
spects to the original Wilton and where 
there was substantial evidence sustain- 
ing both the Commission’s and the re- 
spondent’s contention of the proper 
meaning of the term “Wilton.” There 
is the distinct possibility that the term 
“Wilton” was entitled to the interpreta- 
tion which respondent sought to give it. 
and yet the court being bound by the 
findings since they were supported by 
evidence, could not make its own ap- 
praisal of the testimony to determine 
whether this were the case. The Commis- 
sion was, therefore, both the prosecutor 
and the final judge of a vital fact re- 
garding which the testimony was in 
conflict. 

Where the meaning of a brand or 
name is not fixed and is subject to sev- 
eral interpretations and the respondent 
uses it in accordance with any one of 
its accepted meanings, he certainly is 
not guilty of an unfair method of com- 
petition within the meaning of the Fed- 
eral Trade Commission Act; and yet if 


the Federal Trade Commission should 
decide that the brand or term, even 
though having been used for a long pe- 
riod of years, has a fixed meaning and 
designates a particular type of goods, 
and that the respondent was using the 
term to designate a wrong class of goods 
with an injurious effect upon competi- 
tion, and sliould these findings be sup- 
ported by evidence, they would be con- 
clusive and binding upon a Circuit 
Court of Appeals regardless of the 
amount of evidence to the contrary. 

I N every case where the meaning of a 
name is in dispute, there are at least 
two sides to the (juestion, and evidence 
can be adduced to supp(»rt each side. 
The Commission in instituting the pro- 
ceeding for the misbranding of goods 
indicates by its very action in institut- 
ing that proceeding that it believes the 
respondent is using the brand wrongly. 
Usually it slmuld have little difficulty in 
securing evidence to sustain its position. 

Where the respondent is using a 
brand or name subject to several inter- 
pretations or whose exact meaning is 
open to honest dispute, the provision 
that “the findings of the Commission, if 
supported by testimony, shall be con- 
clusive,” may lead to serious injustice. 
To prevent such injustice, to enable re- 
spondents in such cases to secure a 
complete and adequate review by iVie 
courts, and to prevent the Federal Trade 
Commission from overstepping the 
powers which Congress intended to give 
it and become in effect a bureau of 
standards with power to compel obe- 
dience with its standards, the Federal 
Trade Commission Act should be 
amended so as to give the Circuit Court 
of Appeals reviewing the Commission’s 
order the power of independently 
weighing the evidence and making its 
own findings which is usually accorded 
to such a court in reviewing the decree 
of a court of equity. 

The activities of the Federal Trade 
Commission are not confined to the reg- 
ulation of public utilities, nor are its 
activities confined to the supervision of 
monopolies or trusts in spite of the fact 
that the Trade Commission Act was 
originally passed as a supplement to the 
anti-trust laws. Every business engaged 
in the sale of goods in commerce is po- 
tentially subject to the supervision of 
the Commission. 

The American system of checks and 
balances to prevent the possible arbi- 
trary use of power might well be ap- 
plied to control the use of a power 
which affects the rights of so many 
people. Certainly it is not unreasonable 
to request that the same check be 
placed upon an order of the Commis- 
sion which, it must be remembered, acts 
both as prosecutor and judge, as is 
placed upon a decree of a court of 
equity. 
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Why THE Battleship? 

By JONAS H. INGRAM 

Commander, U. S. Navy 


I N recent years the American public 
has from lime to time seen much 
controversial material relative to the 
battlesliip as an obsolete weapon of 
naval warfare and at the same time 
advocating the construction of aircraft 
and less expensive surface craft as the 
logical substitute. 

As the time approaches for the next 
naval conference, the sequel to the 
Washington Limitation conference of 
1921 that established the naval ratios, 
every American citizen should have an 
intelligent understanding of the issues 
to he faced at this coming world naval 
conference. The relative size and arma- 
ment of battleships will undoubtedly be 
one of the questions of vital interest 
to our national welfare and security. 

The viewpoint of the men who have 
been educated and trained in, and have 
given their life's work to, the subject 
of the nation's first line of defense, may 
be of interest to those who are formulat- 
ing an opinion on this important subject. 

In the naval service it makes little 
difference as to whether an officer wears 
on his uniform the wings of a qualified 
naval air pilot or observer or just the 
plain navy blue, as both occupy impor- 
tant positions in the first line. There is 
no argument between these men as to 
their relative importance in carrying out 
their respective assignments. 

To those who have been in the Navy 
for years, the first submarine and the 
talk of how it would revolutionize sea 
warfare, the first torpedo boat, the first 
destroyer, the first battle cruiser — all to 
bring about a new order of things — are 


YI^ITH the manuscript of this 
^ article, the first of two on 
this eubject, the author submit- 
ted endorsements of the battle- 
ship as the backbone of our sea 
power by Secretary Swanson, 
Admiral Standley, and Rear 
Admiral J. K. Taussig. 

In command of the PenntyU 
vania during her moderniza- 
tion, executive and temporary 
Captain of this ship while she 
wes fleet flagship of the United 
Sutes Fleet in the Pacific, Com- 
mander Ingram knows battle- 
ships. He was also Senior Aide 
to Admiral Hugh Rodman in 
the New York while she was 
attached to the British Grand 
Fleet for 14 months during the 
war and Admiral Rodman’s As- 
sistant Chief of Stafl when he 
was Commander-in-Chief of the 
Pacific Fleet. 


now but memories of the past. All these 
are important units in their place and 
to them it is difficult to assign numerical 
importance. 

Now man has succeeded in mastering 
the air, with a powerful, elusive, and 
swift weapon that must be given due 
weight in the combat at sea. 

As a result, the naval strategist has 
at hand many t)rpes, different in speed, 
weight, and vulnerability. He faces 
much the same proposition that a foot- 
ball coach does at the start of a season. 
He must build up a team that in order 
to be successful must have both offen- 


sive and defensive strength. He needs 
power and weight in the line that can 
take and give punishment, fast wings 
that can get down the field, catch passes, 
and still have defensive strength in 
turning in or blocking end sweeps. He 
must have backfield power that can 
make quick stabs and thrusts, with 
chances of breaking through; fast end 
runners; kickers; passers; and types 
adept at spinners and complicated re- 
verses. These same types must be able 
to block, defend against passes, and be 
able to defend against any type of an 
offensive team. In a comparable manner 
we have types of ships and aircraft, all 
good in their place, but one excels the 
other, depending upon the offensive or 
defensive requirement. 

H ence a well-balanced fleet may be 
compared with a football team. 
There must be heavy powerful linemen 
— the battleships. The ends are the air- 
craft carriers and cruisers; the backs, 
cruisers ; while heavy ships and destroy- 
ers are carriers for passing ; submarines 
for trick plays and reverses. 

To make up this fleet there must be 
sufficient replacements and substitutes, 
their use depending upon weather con- 
ditions and type of adversary. If we 
face an enemy who has only one type 
of offense, the answer to our problem 
is simple. But our most probable en- 
emies are well equipped in offense with 
many types. They do not care to be 
hampered with eligibility rules as to 
thfir types and numbers, and in some 
cases ^ere is a grave tendency to in* 
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creaae their power and numbera and 
engage in a race for sea strength. 

To face this situation, the men who 
carry the responsibility for the safe 
defense of this country cannot be stam- 
peded or prejudiced against any par- 
ticular type. They must take into 
consideration our probable enemies, ef- 
fectiveness, strategy most likely to in- 
sure success, our naval policy, the eco- 
nomic problems, geographical consider- 
ations, the element of time, and have 
full deference for any limitations of 
armament treaty to which we may be a 
signatory. 

It has often been quoted that a good 
offense is the best defense, but this 
country has never, nor probably will 
ever engage in a war of aggression, so 
our first need must be an adequate de- 
fense against any probable enemy. 

In case of hostile attack, our direct- 
ing genius must know the composition 
of enemy forces and from tlie circum- 
stances determine the course of action; 
for the ultimate mission of our fleet is 
to seek, engage decisively, and destroy 
the enemy. 

A GOOD modern naval officer must be 
air-minded to a high degree. He 
must be fully alive to the uses and effec- 
tiveness of our air service as well as its 
limitations, and, contrary to public 
opinion in general and some air-minded 
writers in particular, the average United 
States naval officer has a full apprecia- 
tion of air values and their relations to 
the whole, the reason for this being 
that our airmen come from the same 
school and work in close haimony with 
their brothers on surface ships and sub- 
marines. They work out their problems 
together, discuss every phase so each 
has a comprehensive view of tlic other’s 
problems and difficulties at sea. The air 
force operates as a pari of the fleet in 
the same manner as the destroyer force 
nr submarine force. Each makes his 
contribution to the team work of the 
whole fleet and, be it in offensive or 
defensive action, they all have equally 
important roles to play. 

Great problems are evolved to give 
each arm of the fleet an opportunity to 
develop. All branches join in the solving 
of the problem and as a consequence 
there is splendid teamwork in develop- 
ing a strong and aggressive fleet pre- 
pared to cope with any situation it may 
be called upon to face. The responsibil- 
ity for the strength and composition of 
this fleet rests solely with Congress. It 
is the duty of the Navy to advise and 
be on sure ground, with the best inter- 
est of the country at heart, in every 
recommendation to Congress. , 

On the other hand, our citizens should 
be alive to our situation at sea and have 
a general knowledge of some of the 
problems faced and not be in a position 
to be led astray by some popular catch 


phrase or some snap judgment opinion 
given by someone without responsibility. 
For example, quite a bit of publicity 
has been given the contention that the 
advent of aircraft has made obsolete all 
surface craft, particularly the battle- 
ship. This statement is not a fact and 
cannot be substantiated. Though a pic- 
turesque indictment may be made of 
the battleship or other surface craft by 
those not well informed, the problem is 
fundamentally a technical one and the 
rational discussion of the subject must 
he from this angle. 

What is gtmerally known as “sea 
power” comprises the total strength of a 
nation in (1) cmnbatant ships (surface, 
sub-surface, and air); (2) merchant 
marine; (3) naval bases- -all essential 
and important in the final analysis. We 
are known to he weak in both merchant 
marine and naval bases; therefore our 
lombatant fleet must be built and main- 
tained having due regard h»r these in- 
herent weaknesses. 

Lack of a merchant marine demands 
a different type of cruiser. Nations hav- 
ing fast merchant vessels have a great 
advantage, as these vessels may be easily 
armed and turned loose on the world’s 
trade routes and make ideal commerce 
destroyers, scouts, and raiders. To com- 
bat this menace, our Navy must have 
heavy cruisers of great speed and large 
cruising radius, with superior arma- 
ment, able to make safe our overseas 
commerce from such attack. 

Lack of buses outside the continental 
limits have a direct bearing on our naval 
policy and strategy. The great distances 
between our coasts, the Panama Canal, 
Alaska, and our insular possessions, 
make it imperative that our combatant 
forces have great radius of action, sea- 
worthiness, and the power necessary to 
make and maintain temporary bases to 
protect our light craft and aircraft from 
strong enemy opposition. 


Full weight and consideration must 
be given to these factors by the men 
responsible for the design, construction, 
and numbers of the different types of 
fighting craft that make up this com- 
batant sea force. 

A reasonable question that is often 
asked is: If other nations wish to abol- 
ish or limit the size of battleships, why 
should the United States not agree? 
Great Britain has naval bases scattered 
ail over the globe with a large, powerful, 
and swift merchant fleet and great num- 
bers of small cruisers that are most 
effective when operating from conven- 
ient and well placed has(‘s. .la pan also 
has numerous island buses. It would be 
advantageous to both of these nations 
to have a definite limitation upon the 
number and size of battleships, which 
would react to the disadvantage of our 
own naval policy founded upon the bat- 
tleship as Its backbone. We have really 
only one location for such a real base 
on our west coast, far removed from 
Alaska, Panama, and the Hawaiian 
Islands. 

I N the <lesign and ronsimclion of a 
man-of-war the constructor faces a 
compromise from the minute he draws 
the first line. Our idea of offensive power 
is long-range guns of high caliber, speetl, 
lung radius of action, spotting planes, 
and latest fire control equipment* De- 
fensively, there must be heavy armor, 
excellent water-tight integrity, protec- 
tive decks, anti-aircraft and submarine 
defense battery, plus gas protection. Big 
guns and armor mean weight ; ammuni- 
tion adds to tonnage; every extra knot 
in speed requires more boiler power and 
machinery weight; intricate compart- 
mentation is a weighty proposition; 
cruising radius means more fuel; fire 
control equipment, anti-aircraft and 
anti-submarine batteries will add to the 
total. Planes and catapults are big 
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items; space and quarters for a con- 
tented crew call for additional room; 
blisters and protected decks bring the 
total up to the point that, even after 
every cut and compromise, the naval 
architect finds he has a ship with a ton- 
nage aggregating 35,000 tons, the limit- 
ing tonnage arrived at by the Naval 
Limitation Conference. Great Britain 
has two great ships, the Nelson and 


Rodney t that exceed this figure by about 
6000 tons. 

At the time of the Washington Con- 
ference in 1921, the naval architects of 
the world were gradually increasing 
fighting strength by building ships of 
great gun power and greater tonnage. 
One of the outstuiiding accomplihli- 
ments of this conference was the 
limitation in size of men-of-war and the 
agreement to curtail further building of 
battleships until the next conference in 
1935. 

W ITH the limitation on tonnage, in- 
creased strength must come from 
superior skill in design, superior tech- 
nical developments in engineering, met- 
allurgy, and airplane spotting, increased 
efficiency in ordnance and fire control 
equipment, and increased protection 
from overhead and underwater attack. 
It really has put a premium on skill and 
scientific development. 

The fact remains, however, that the 
battleship has not become obsolete and 
with due consideration given to the lat- 
est developments in heavy cruisers, air 
force, and submarines, the battleship 
yet remains to the Navy what the in- 
fantry is to the Army. The battleship 
has the greatest offensive and defensive 
power of any type of ship. It has great 
gun power to deliver the heaviest blows ; 
heavy protective armor to withstand 
gun, torpedo, and bombing attacks; lat- 


est devices for withstanding attacks 
from the air, on the surface, or from 
under the water; and is so constructed 
that it can remain at sea in any weather 
for long periods and be capable of op- 
erating at great distances from bases. 

In this discussion one should not con- 
sider the individual battleship but rather 
what is known in naval terms as the 
battle line. This consists of the units 


that would at all times accompany the 
battleships at sea and consists of battle- 
ships present, screening destroyers, 
cruiser screen, and aircraft carriers. 
This formation is strongly defensive 
against any attack and at the same time 
presents the greatest offensive power. 

The battle line may at any time be 
augmented by the entire cruiser, de- 
stroyer, submarine, and air force and 
then we have a fleet concentration. 

There are few problems in life to 
which history does not give the basis for 
the correct answer. The late war showed 
— in fact, all of our great peace-time 
naval maneuvers show — that the battle 
line, composed of the heavy ships of the 
line, is the focus of all offensive and 
defensive operations. No matter what 
the conditions of the problems or what 
types of units are involved, their of- 
fensive action radiates from the position 
occupied by the battle line; when the 
going is hard they invariably fall back 
on the battle line for protection. 

The real command of the sea will be 
dictated by the strength of this battle 
line. Naturally it will have to be sup- 
ported by the various other units that 
contribute their full share to the whole, 
but the final decision will rest with the 
capital ship for the simple reason that 
the force having a battle line supported 
by light forces having an adequate 
air force can “go places and do things” 
where light forces alone could not. 


There are many practical illustrations 
to support this view. In the North Sea 
during the World War there was a vital 
supply of food stuffs coming into the 
British Isles from the Scandinavian 
countries — huge convoys of slow vessels 
coming from Bergen, Norway, to the 
east coast of England. Even in a rel- 
atively small body of water such as the 
North Sea, the Germans made success- 
ful raids, with light forces, on this con- 
voy. In the end the British High Com- 
mand ordered a squadron of battleships 
of the Grand Fleet to act as escort for 
this convoy on their slow passage across. 
This immediately stopped all raids as 
Germany could not afford to molest this 
convey with light forces — including bat- 
tle cruisers — and, until the ctmclusion 
of the war, this convoy came in un- 
molested each week. 

I N our own war games, one would only 
have to be present once and observe 
the results to see how powerless our 
light forces — including aircraft and our 
new eight inch gun cruisers — are when 
contact is made with our battle line. 

The defense of the battle line against 
hostile aircraft attack is their accom- 
panying aircraft, their anti-aircraft pro- 
tection, and, finally, fine deck protection 
against the possibility of the enemy air- 
craft breaking through. From submarine 
attack the defense again is our own 
submarines, guns, aircraft, and destroy- 
er screens — and battleship “blisters” 
should a torpedo hit be made. Hostile 
battle cruisers and light forces cannot 
afford to come within extreme range of 
the heavy caliber guns. 

The result of this effectiveness of the 
battle line is that our first line of defense 
would be far-flung from our own shores, 
comparable to heavy entrenchments oc- 
cupied by infantry. This line would be 
effective in breaking up air raids that 
must come by water-borne transporta- 
tion from the sea, giving our own light 
forces a point to operate from and to 
fall back on when meeting superior 
strength. In fact, the battle line always 
has been and will continue to be the 
backbone of our seapower. 

What the limiting size of the battle- 
ship of the future will be, no one can 
predict. It will in all probability be de- 
cided in conference with the sea powers 
of the world. Each country will have 
opinions of its own. The economic situ- 
ation will have weight. The political 
situation existing in the world at the 
time will exert an influence. But it is 
safe to say that the United States with 
our extensive coast lines, distant insular 
possessions, the Panama Canal, and the 
Monroe Doctrine, cannot afford to give 
up a ship that embodies the greatest 
offensive and defensive power and is in 
reality the powerful line upon which 
our sea team and its strategy have been 
developed. 



The U. S. S. Pennsylvania, flagship of the United States Fleet. This aerial photo- 
graph shows four planes and two catapults, also the hull’s blister protection 


Bureaucracy and the Farmer 

By HARRY F. BYRD 

United States Senator from Virginia 


I AM a Democrat. I believe in parly 
{government. I have supported many 
emergency measures granting great 
power to the President. I respect the 
high patriotism and benevolent inten> 
tions of the President and admire many 
of his great achievements; but there re- 
mains in me enough of the spirit of 
Thomas Jefferson to insist that extraor- 
dinary powers now granted shall be 
limited to the period of this economic 
emergency and that reasonable re- 
straints shall he placed upon the ex- 
ercise by Federal bureaucrats of 
dictatorial powers. 

Holding this democratic faith I op- 
posed amendments to the Agricultural 
Adjustment Act — urged for adoption by 
the distinguished Secretary of Agricul- 
ture-*- that Would (if adopted ) make the 
Secretary a supreme dictator over every- 
one who produces agricultural prod- 
ucts and everyone who handles such 
products. 

Congress approaches adjournment as 
this is written and the indications are 
either that these amendments will not 
pass at all or that most of their objec- 
tionable features. . . . (Amendments were 
defeated. — Ed,) However, the considera- 
tion of the power.s sought for the Sec- 
retary of Agriculture illustrates the 
dangerous tendency of Washington bu- 
reaucrats to grasp and enlarge their 
powers and points the moral of tliis brief 
contribution to Scientific American. 

I HAVE not hesitated to support legis- 
lation designed reasonably to assist 
the orderly and profitable production 
and marketing of farm products; but 1 
opposed an amendment that gave the 
Secretary power to prescribe what a 
farmer may plant and what he may re- 
ceive — even what turkeys and chickens 
he may raise — in his entire farm opera- 
tions, once he has agreed to accept gov- 
ernment compensation for reducing his 
planted acreage on any part of his farm, 
however small. 

It was proposed that the farmer must 
obtain a license to farm his own land. 
The Secretary would then dictate the 
terms of that license and failure to ob- 
serve the terms would be punishable by 
fines as high as 1000 dollars a day, if 
the hapless farmer were convicted. 

After dictating the operation of the 
farm by the farmer it was contemplated 
by these progressive regulators that the 


Secretary dictate the lernm upon which 
food products from the farm might be 
distributed. The distributor or handler 
of such products must also obtain a li- 
cense and no one without a license could 
ship agricultural products in interstate 
commerce. 

I N carrying out the declared policy of 
the Act it was provided that the Sec- 
retary might impose quota restrictions, 
with the approval of two thirds of the 
producers of a given commodity, and, 
even without such approval, the Secre- 
tary was empowered to direct to what 
markets and to what extent certain prod- 
ucts might be shipped. Add to this the 
power to prescribe the quantity of each 
commodity such distributor might sell 
and the Secretary would in effect possess 
the power to fix the price of agricultural 
commodities. 

The growth of the power of Federal 
bureaus has been remarked for years as 
a dangerous invasion of the liberty of 
the individual. Of course, commissions 
are necessary to the orderly administra- 
tion of transportation and industry, op- 
erating on an interstate scale loo vast 
and extensive to admit of effective regu- 
lation by state agencies. But this admis- 
sion is not inconsistent with the in- 
sistence that powers vested in Federal 
bureaus are powers dangerous to the 
free play of individual initiative and in- 
dividual enterprise and that the real 
Democrat must demand strict limitations 
on such powiTs. 

Especially must the Democrat insist 
that such administrative commissions 
and bureaus keep strictly within the 
powers granted to them and that the 
courts be free to protect the constitu- 
tional rights of the individual when he 
suffers by subjection to the arbitrary 
decisions or acts of a Federal bureau. 

I admire the many men who work hard 
and patriotically on these commissions. 
Most of them are benevolent in their in- 
tentions; but their immediate objective 
is to justify their official existence by 
manifest results. They believe in the 
beneficence of their work and they tend 
to absorb progressively the power they 
deem necessary to do their wf)rk. 

The powers of many of these Federal 
bureaus are veritably kingly. One rea- 
son is that the gentlemen who preside 
over these commissions are delegated 
the authority to make regulations to 


govern iheir work and it is very difficult 
for the individual to persuade even the 
courts to extricate him uninjured when 
lie is caught in the mesh of one of these 
regulations. 

The complaining citizen will be told 
that Congress has delegated to the Com- 
mission the right to make regulations 
essential to efficient administration and 
that these regulations will be sustained 
if made in accordance with the law. 
Even more, the bureau's own construc- 
tion of an Act of Congress will be sus- 
tained by the courts unless it is clearly 
erroneous. In theory, unconstitutional 
rules and unconstitutional legislation 
will he declared Invalid by the courts, 
hut, in practice, administrative rules of 
the bureau, effectively enlarging Us 
powers, will be sustained unless clearly 
erroneous. Then, loo, only the well-to-do 
citizen can finance a law suit to test his 
complaint that a great Federal bureau 
has invaded his constitutional rights. 

T he complexity and magnitude of 
modern business require regulation 
b> Federal bureaus undoubtedly; but 
it remains as true today as it was when 
Jefferson said it, that the individual 
possesses certain fundamental rights 
that are “inalienable.” Even the King of 
England, in the old days of more abso- 
lute monarchy, could not enter unin- 
vito<l the cabin of his poorest subject, 
and yet, many of these bureaucrats, at- 
tired ill plain clothes, exercise more 
power under a straw hat than did the 
king of old adorned with a jeweled 
crown. Americans today must keep 
watch and ward over the liberty of the 
citizen to go about his own business with 
that degree of ordered freedom that has 
enabled him to develop here a strong 
nation of strong men happy in the en- 
joyment of liberty protected by law. 

When you put men in regiments and 
drill their steps you gain power in mass 
momentum, but you stifle the initiative 
of every individual who may advance 
the progress and welfare of us all if 
given free play to his talents and enter- 
prise. The modern American may have 
to surrender a measure of his indepen- 
dent action to the social necessities of 
these hard times, but he should never 
consent to be awakened each morning 
by the blare of a bureaucratic bugle and 
required to do his daily work to the tap 
of a bureaucratic drum. 
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Dispelling Popular Fallacies About 

Conditioning 


By L. R. SMITH 

Air Conditioning Division, Westinghouse Electric ft 
Msnuficturlng Company 



**It isn’t the heat; 
It’s the humidity” 


T here are many popular miscon- 
ceptions regarding the new science 
of air conditioning. It has been pro- 
moted largely by partial truths or so- 
called “commercial truths.” Such state- 
ments as, “Air Conditioner Complete 
for $25!” and “Our Complete Air Con- 
ditioner Requires Only Two Square Feet 
of Floor Space!”, on investigation turn 
out to be descriptive of a humidifier, a 
fan, a heating cabinet, a cooling cabinet, 
an air filter, an odor remover, or even 
an air scenter. Much can be accom- 
plished in combating such fallacies by 
supplying adequate equipment and by 
proper representation of air-condition- 
ing products. 

The public, in its search for informa- 
tion on air conditioning, may be likened 
to a group of blind men examining an 
elephant. Some feel the bulk of the 
air-conditioning elephant and say: “Air 
conditioning is temperature control”; 
others receive a spray of water from its 
trunk and declare it to be humidity con- 
trol; still others feel the flap of its ears 
and are sure it must be air circulation. 
True and complete air ccmditioning is 
not to be confused with any one part 
of the whole. 

One of the most difficult phases of 
air conditioning and one of the least 
recognized as such, is that of dust re- 
movaL Air filters are often guaranteed 
to remove 98 percent of the dirt in the 
air. Investigation usually discloses that 
a special dirt is used in the tests in 
order to obtain such high efficiencies. It 


is relatively easy to remove large par- 
ticles, but the major portion of atmos- 
pheric dust in residential districts is 
extremely small. The unit of length 
used in dust measurement is the micron. 
(The micron is one millionth of a meter 
or approximately one twenty-five thou- 
sandth of an inch.) Much of our atmos- 
pheric dust is from 1/10 to 1 micron 
in diameter. 

Dust particles, if composed of soot or 
material of like speciBc weight, and of 
one micron mean diameter, will fall 
freely at about the rate of six inches 
per hour. At this slow rate of fall, the 
particle follows almost perfectly the 
flow of air surrounding it. The impinge- 
ment principle of dust filtering attempts 



Photomicrograph showing dust af- 
ter pasting through a good me- 
chanical filter. Large particle, in 
large circle, u 40 microns in di- 
ameter; other particles, as in small- 
er circle, average about one micron 

to separate solid particles by substitut- 
ing a new acceleration for that of grav- 
ity. The rate at which the direction of 
the air is changed must be extremely 
rapid in order to separate such small 
particles. This explains why, as yet, so 
few mechanical filters show good effi- 
ciency on atmospheric dirt. Water 
sprays arc likewise relatively ineffective 
for these very small particles. People 
are perhaps the best filters, tests re- 
vealing that 100 percent of the dust 
inhaled under normal atmospheric dust 
conditions is retained. 

In July, 1932, an investigation in New 


York City disclosed that approximately 
one pound of dirt existed in every 50,- 
000,000 cubic feet of air in that city. 
In July, 1930, in the same city, the 
average dirt concentration was nearly 
three times that amount. Any well-con- 
structed house will have an air infiltra- 
tion equal to one complete air change 
per hour. This means that 42 to 100 
ounces of dirt will filter into a 15,000 
cubic foot house per year. It is difficult 
to imagine how many square feet of 
cotton cloth used in some air filters 
would be required to hold this quantity 
of dirt. This is not to discourage the 
use of any type of filter, as many air 
filters even of low efficiency will remove 
the larger dirt particles which readily 
settle out of the air. Avoiding heavy 
dust concentrations, but living in an in- 
dustrial city, a person probably inhales 
from four to ten ounces of dust during 
his life span. 

I N attempts to simplify the myriad as- 
pects of air conditioning for human 
comfort, charts have been prepared. 
Valuable as such a chart is, its limita- 
tions should be recognized. First, the 
chart applies only when the people in 
the room are physically inactive. Sec- 
ond, it is for air conditions within a 
space where the surrounding objects 
are at the same temperature as the air. 
Comfort may be had at temperatures 
many degrees below those given in the 



A good commercial air filter partly 
filled with dust from the atmosphera 
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A self-contained and portable air-conditioning 
and condensing unit in a single small cabinet 


chart provided that the walls surround- 
ing us are at a higher temperature; 
similarly, cool objects around us permit 
higher air temperatures without discom- 
fort. And third, effective temperatures 
are to be recommended as an indication 
of comfort only between the humidity 
limits of 30 to 70 percent. 

M any people, upon inspecting a 
comfort chart, conclude that a sub- 
stantial saving in heat may be eilected 
by lowering the temperature, raising 
the humidity, and maintaining the same 
effective temperature. However, the heat 
required to evaporate water for main- 
taining a higher humidity was probably 
overlooked, and usually offsets the ex- 
pected heat saving. The real way to 
save heat is by the use of proper insula- 
tion and a reduction in air infiltration. 

A popular practice is to place pans 
of water about a room or on the hot-air 
registers to raise the humidity during 
winter. Actually, during severe winter 
weather, gallons of water must be evap- 
orated per day to increase sensibly the 
humidity in even a moderate sized 
dwelling. 

The quantities of coal, gas, or oil re- 
quired to heal dwellings are roughly 
known to the public. However, most 
people are easy prey to salesmen M*lling 


a small box capable of hold- 
ing, say 50 pounds of ice, for 
cooling rooms. Practically, 
any house of approximately 

15.000 cubic foot capacity, lo- 
cated where the temperature 
often becomes 95 degrees, 
Fahrenheit, requires about 

50.000 B.t.u. cooling per hour 
for real comfort; which cor- 
responds to the melting of 
approximately 3.50 pounds of 
ice per hour! 

To produce adequate cool- 
ing with electrical mechani- 
cal lefrigeration units, about 
six kilowatts of electric pow- 
er are required for cooling 
an entire dwelling. To pro- 
duce cooling by means of 
heat directly, as in the case of the steam 
jet or abs<irption systems, more heat is 
usually required than is necessary to 
heat the same dwelling in winter. 

People often wonder why heating a 
certain residence to 70 degrei*s, Fah- 
renheit, with an outdoor temperature of 
0 degrees, Fahrenheit, requires only 

100.000 B.t.u. heating per hour, while to 
cool it a mere 10 degrees, Fahrenheit, 
below the outside temperature, 50,000 
B.t.u. of heat per hour mu'^t he remove<l. 
The extra ln*at consists of that retjuired 


to remove water vapor from the air, that 
caused by the sun shining on the walls 
and windows, and that generated inside 
the dwelling, as from people. 

Some “air conditioners’* are repre- 
sented on the basis that by the addition 
of a small amount of equipment, cooling 
can he ohtain(*d. Upon inquiry, it de- 
velops that one of the most expensive 
parts of the complete system has been 
omitted. Many think that by simply 
placing a cooling coil in a hot-air heat- 
ing system, with equipment to provide 
the cooling, the resultant air circulation 
will be complelcly satisfactory. Such 
happy circumstance is rare, because of 
the tendency of cool air to fall instead 
of lise as in the case of hot air. A proper 
air conditioning system has to be de- 
signed lo give good air distribution for 
Ixith heating and cooling. 

T here is the impression that air can- 
not be given a velocity greater than 
about 300 feet per minute without noise. 
Specifications for air-distribution sys- 
tems in public and private buildings 
often require that the velocity at which 
air is deli vert'd lo a room must not ex- 
ceed this value. The real criterion is 
the actual noise produced. 

Other phases of air conditioning such 
us odor elimination and “vital ization,’* 
whatever that is found to he, are rapidly 
gaining puMic attention. When it is 
found possible greatly to reduce air in- 
filtration or fresh air brought in, a 
material saving in operating costs of 
air conditioning may be accomplished. 
The air from outside must be partially 
conditioned by regulating its cleanli- 
ness, its tempeiature, and its humidity, 
in order that it may give lo the air in- 
side, a “something** which “manufac- 
tured air’* has so far failed lo supply. 

Air conditioning will progress fatter 
with a proper public appreciation o! 
each of its phases. It is not a fad to be 
buih solely on the hope of immediate 
sales, but a new industry which, if built 
on solid ground, will grow rapidly and 
will surely endure. 



jtet to the varying limitations discuisad in the text of the accompanying article 
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C ORN, our major agricultural 
crop, moves steadily toward 
industrialization. Ever 
since chemists found the 
way to break down the ker- ' 
nel into its components, the 
golden grain has been play- 
ing an increasingly impor- 
tant role away from the 
farm. Today, about two 
million tons undergo fac- 
tory treatment. The prod- 
ucts derived from it aie 
used in more than thirty in- 
dustries and further pene- 
tration is by no means re- 
mote. 

The refining of corn 
yields both edible and in- 
dustrial products, all rather 
closely allied! The public 
knows only a few — corn 
starch, table syrup and 
cooking oil — but inedible products fig- 
ure just as prominently in everyday 
The dextrins and starches, of which 
there are a great variety, permeate in- 
dustry more thoroughly than the edible 
products, though they account for a 
smaller tonnage. 

T he process used in refining corn is 
largely mechanical, but surprisingly 
complete. The complexities are princi- 
pally in the matter of controls to insure 
a maximum yield of desired products. If 
the meat packer can claim distinction 
for utilizing everything but the squeal 
in the processing of a pig, the corn re- 
finer, too, has his claim, for when he 
has put corn through its paces he re- 
turns 26 percent of the original grain to 
the farmer to provide a supplementary 
feed for his livestock. 

The corn kernel has three main parts, 
the endosperm containing starch, gluten, 
and solubles; the hull which is chiefly 
cellulose; and the germ which yields 
oil and fibrous material. The refiner be- 
gins by softening the grain in water and 
pulling it apart. The hull is shredded, 
the endosperm broken up, and the germ 
left intact to float off. From this germ 
comes an oil used by soap manufac- 
turers, producers of artificial leather, 
makers of lacquers, varnishes, and pho- 
tographic film. Refining the oil makes 
it edible and it reaches the market as a 
cooking and salad oil. 

With the germ removed and some of 
the solubles recovered from the water 
of separation, the refining process treats 
the disintegrated kernel to free it of 
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New avenues of use for corn products are being opened 
up by systematic research in more than thirty industries 


all substances and leave starch and 
gluten. These are separated by means 
of a settling piocess. (Huten so obtained 
is used to provide the protein element 
in stock feed while the starch is held 
for further treatment. 

Staich is the “Mother Lode” of the 
grain. It gave rise to the refining in- 
dustry and still remains the principal 
product in the sense that it is the base 
component. From raw starch are de- 
rived the food starches, the pearl, thin- 
boiling, crystal, powdered, and lump 
starches; the gums and dextrins; and 
finally the sugars and syrups. Gums and 
dextrins are products of conversion. 
They are made by treating starch with 
dilute acid and then neutralizing the 
acid when the chemical change has 
progressed to a specified point. The 
time factor in conversion determines the 
type of dextrin produced and there are 
many types, each developed for a spe- 
cified use in industry. 

A S a food, corn starch is too well 
• known to need comment. The other 
starches, together with the dextrins and 
gums, play an essential but less well- 
known part in modern life. When they 
are shipped from the refiners they may 
turn up as a constituent of adhesives, 
explosives, foundry cores, asbestos prod- 
ucts, cordage, cosmetics, colors, fire- 
works, or oil cloth. Starch makes an ex- 
cellent “finisher,” hence it goes to laun- 
dries, to the makers of textiles who use 
it to give the proper texture to their 
goods, and to the producers of paper 
who use it for sizing. 


To convert starch into sugars 
and syrups the refiner uses hydro- 
chloric acid just as the hu- 
man body does. He heats 
starch in the presence of 
this acid and by varying the 
lime, pressure, and temper- 
ature controls he can pro- 
duce any of several sugars 
and syrups. Completely con- 
verted starch makes dex- 
trose or “grape sugar,” so- 
called because it occurs 
normally in fruits and veg- 
etables. This sugar is iden- 
tical in chemical nature 
with the sugar found in the 
human system and is unique 
in that it can be assimilated 
by the body without change, 
whereas ordinary sugars 
(sucrose) must be con- 
verted into dextrose before 
assimilation. Crude corn sugar has sev- 
eral industrial uses. The most striking 
one is in the manufacture of rayon, 
where it improves the quality of the 
textile. Refined dextrose and syrups are 
used in foods, principally as a sweet- 
ening agent in ice cream, candy, and 
bakery products. 

A fter noting the array of derivatives 
- and their wide application in in- 
dustry it seems justifiable to term corn 
an industrial product. On the other 
hand, relating the volume of corn re- 
fined to the volume of corn grown 
makes the word “industrial” almost a 
misnomer. The corn crop of the United 
States averages about 2,700,000,000 
bushels and of this huge volume only 
7.5,0(X),000 bushels, or a little less than 
3 percent is refined. Such figures as 
these prove that corn is still overwhelm- 
ingly a food crop almost untouched by 
industry. The real significance — that 
corn now sides with industry — comes 
from interpretation of other figures. 

If farm consumption and direct food 
uses of corn were on the increase, it 
would be far-fetched to stress the im- 
portance of industrial use (employing 
the word industrial to embrace food 
use after factory treatment). But the 
corn crop has long held at 2,700,000,000 
bushels and consumption on a per cap- 
ita basis has been declining for 30 
years. It is a fact that the crop volume 
of 1902 would be adequate for today’s 
population. Added to this decline in 
direct use there is a falling off in po- 
tential demand because our people have 
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changed their dietary habits. The pub- 
lic has been cutting down on meat eat- 
ing and this presages a stationary if 
not reduced demand for corn-fed hogs 
and cattle which now consume 50 per- 
cent of all corn raised. Corn has failed 
utterly to keep pace with population 
growth and the slowing down of tlii'» 
growth, already manifested, holds no 
promise for an expanding market. 

T his situation places the industrial 
use of corn in a new light. It focuses 
attention upon corn derivatives even 
though an increase in their use may be 
slow or slight. This is so because corn 
used for refining is bought for cash and 
at present represents one third of the 
entire cash market. Economists may 
disagree as to the measure of influence 
on corn prices wielded by this cash 
market, since the price of corn-fed live- 
stock bears heavily upon it, but they all 
agree that it is a factor with which to 
reckon. An active industrial market, 
they hold, is desirable for the main- 
tenance of eipiilibrium between supply 
and demand. If industrial use expands 
it may prove a boon all around and there 
are potentialities for doubling, if not 
tripling present consumption. 

There are possibilities that the chem- 
ist will find new uses for starch but the 
future of corn derivatives in industry 
does not hinge on remote contingencies. 
It bases upon a more widespread use of 
corn sugar or dextrose. The potentiali- 
ties of this market have grown ever 
since the chemist found a way to make 
dextrose pure, and it was given a boost 
recently by a Federal ruling which per 
mits the use of dextrose in certain foods 
without so labeling. 

This lifting of the ban on dextrose 
opened a new market but it did not 
mean an overnight penetration of that 
market, for dextrose cannot in all in- 
stances replace ordinary sugar, pound 


for pound. Dextrose is only three fourths 
as sweet as ordinary cane or beet sugar, 
a quality which limits its use in some 
directions and enhances its value in 
others. When used in the canning of 
fruit, for example, exact formulas must 
be developed to make the product su- 
perior and that takes both time and ex- 
perience. This brings the technician to 
the fore, but it doesn’t replace the 
chemist. The food chemist is working 
upon matters more fundamental upon 
which to raise the slructiiro of a larger 
maiket. He is delving into the nature 
of dextrose. 

Dextrose may have very definite nu- 
tritional and physiological advantages 
in the general diet. A hint of this is 
given in the recommended feeding of 
syrups to infants in the scientific belief 
that the dextrose and edible dextrine 
content has merit. But mt>re needs to 
be known about dextrose and its place 
in the human diet and this unknown is 
now being investigated in several of the 
large universities where manufacturer 
sponsoied researches are being con- 
ducted under the broad direction of the 
Corn Industries Research Foundation. 

T he expansion of the use of com 
derivatives, however, do<s not wait 
wholly on research. Experience in the 
handling of dextrose in several indus 
tries has been of sufficient duration 
prove practicability and to warrant 
broader use immediately. Candy manu- 
facturers have discovered that ordinary 
sugar can be replaced with dextrose to 
the extent of 40 percent with improve* 
menl in the consistency and flavor of 
the product. Bakers now use dextrose 
and could use more generally; makers 
of jams, jellies, and canned fruit can 
work out formulas combining dextrose 
with cane sugar in varying amounts to 
get maximum benefit. In the production 
of ice cream about 20 percent of sugar 




Corn starch and gluten are here 
passed through fine mesh silk Co 
remove fiber and other particles 


requirements can be met advantageous- 
ly with dextrose, while a 50-50 blend 
of cane sugar and dextrose is considered 
meritorious in condensed milk. 

Certain types of foods can be pre- 
pared with corn syiups even better than 
with dextrose. This syrup contains car- 
bohydrates, dextrose, maltose, and dex- 
trine and has a decided place in food 
prepaiation, as it prevents crystalliza- 
tion which occurs with cane sugar. 

If it is the food industries which o£- 
fer the greatest possibilities for the im- 
mediate growth in use of corn, it is food 
again which gives promise for the fu- 
ture. Ultimately dextrose may have a 
large household use. While it is less 
sweet than ordinary sugar it has its 
place, and household economists are 
busy finding it. And there is an almost 
untouched market in the manufacture 
of soft drinks, now opened with the dis- 
covery that carbonated beverages can 
be given a better body and more natu- 
ral flavor when dextnise is used. 

N O statement of the industrialization 
of coin would be complete without 
mention of commercial alcohol. At pres- 
ent oril) about 27,000.000 bushels arc 
used for alcohol manufacture since im- 
ported blackstrap molasses is now the 
main source and a cheapo one. 

But “ifs” and “whens” have little 
place in discussing the probabilities of 
fuither industrialization of corn. There 
is future enough without figuring what 
might take place if tariffs were wholly 
favorable or the petroleum industry 
opened its arms to corn-made alcohol. 
If corn dextrose should be used by the 
food industries only to the extent that 
it would make superior foods in the 
light of existing knowledge, some 75,- 
000,000 mure b^ushels, some 2,000,000 
more tons of corn, would flow to fac- 
tories for refining. This in itself is a 
goal of no mean proportion and suffi- 
cient to keep activities at a high pitch 
for many years to come. 
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Timing Ignition While Engine is 
Idling 

A SMALL neon lamp, (lashing each time 
the spark plug of number one cylinder 
fires, and illuminating a polished steel hall 
set in the rim of the flywheel, facilitates 
the timing of the 1934 Chevrolet engine. 
The flashing of the lamp makes the hull 
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A neon tube flaihet every time Na 
1 cylinder fires, illuminating steel 
ball (inset) and facilitating timing 

appear to stand still. By rotating the dis- 
tributor until the ball appears directly in 
line with a pointer, the timing can be set 
to an accuracy of one half of one degree. 
The entire job can be performed in less 
than five minutes. 


summer of 61 years with an average rain- 
fall in June, July, and August of only 4.25 
inches. Crop failure was almost complete 
in Iowa in 1894, when only 4.88 inches of 
rain fell ; the corn yield was only 12 bushels 
to the acre . — The United States News, 

Waterproof Non-GloBsy 
Wallpaper 

M anufacturers of wallpaper have 

for many years worked on the idea of 
developing a wallpaper which would have 
the softness of ordinary wallpaper and yet 
would be sufificiently waterproof as to be 
washable. Some papers have been rendered 
waterproof by the addition of various kinds 
of varnish coatings but these are too glossy 
to be desirable. By the use of well-known 
chemicals and by a process which has long 
been available and needed but slight de- 
velopment in order to adapt it to the manu- 
facture of waterproof wallpaper, the 
Imperial Paper and Color Corporation has 
now solved this problem satisfactorily. This 
company produces a paper which does not 
differ in appearance from the ordinary 
paper but is completely waterproof — so 


much so that test samples have been washed 
us many as 300 times without appreciable 
damage to the surface or colors. 

In the manufacture of this new paper a 
sizing material such as casein, animal glue, 
or albumin is incorporated in the material 
with which the web of paper or similar 
material is coated. After the application of 
such coating material to the web, an agent 
such as formaldehyde or metallic salts or a 
mixture of such metallic salts, capable of 
converting the sizing material into a form 
substantially insoluble in water, is applied 
to the coating. 

In practicing the process, the web of 
paper is first coated on one side with clay 
and a solubilized casein. If a colored or 
tinted coating is desired, a suitable pig- 
ment may be added to the coating material 
The coaling is then dried and the desired 
figures or designs are printed with a com- 
position comprising the solubilized casein, 
pigments, clay, and the like. After the 
printing has been done, but before it is 
dried, the formaldehyde solution is sprayed 
on the surface and the coating and printing 
are dried. 

Working Model of Turbine 

A WORKING model of the largest indus- 
trial turbine-generator ever built, 
which has been presented to Henry Ford 
by the General Electric Company, builder 
of the original machine, will constitute a 
feature of the Ford Motor Company's ex- 
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hibit at A Century of Progress this summer. 

The model is l/16th the linear size of the 
110,000-kilowatt vertical compound turbine 
generator built at Schenectady in 1930 and 
now installed at the Ford Rouge plant, De- 
troit. It is complete in every detail, even 
to the turbine blades, and a cutaway sec- 
tion shows how it operates. The model is 
the work of H. E. Chesbro, whose scaled- 
down reproduction of an electric ship was 
on display at A Century of Progress last 
year. 


Plastic Cream 

T hick cream made from milk — this is 
the latest development of the dairy in- 
dustry, “plastic cream.” It is made by 
whizzing the very “daylights” out of sur- 
plus milk in a very high-speed centrifugal 
machine at a higher temperature than cus- 
tomary in the ordinary cream separator, ac- 
cording to M. J. Mack and C. R. Foskctt 
in a recent issue of Food Industries. The 
high centrifugal force thus applied produces 
a cream testing as much as 80 percent fat. 

The milk or cream is pasteurized at 145 
degrees, Fahrenheit, with a 30-minute hold- 
ing period before separation. The cream 
flows from the separator as a viscous fluid. 
In a few seconds it is cooled, commercially, 
to 50 degrees, Fahrenheit, over especially 
constructed drum coolers. The product, 
when cooled to this low temperature, be- 
comes plastic and is carried away by a 
sterilized belt to be packaged. At the pres- 
ent time plain plastic cream generally is 
packed in 60-pound butter tubs lined with 
sterilized parchment-paper liners. The 
cream is removed from the tub as easily as 
butler and without loss. 

Since the introduction of plastic cream, 
it has been sold chiefly to dairy and ice- 
cream companies in New York, Philadel- 
phia, Chicago, and throughout New Eng- 
land. It has been used commercially in but- 
ler, dairy spreads and ice cream, and has 
been separated from surplus milk on the 
farm for home or local consumption. When 
plastic cream is made into butter, the cost 
of manufacture is reduced because the 
churning process is unnecessary. After the 
fat is solidified by cooling, the plastic cream 
resembles an unfinished butter. Only work- 
ing is necessary to convert the solidified 
cream into butter. 

Although plastic cream has been avail- 


able for duly a few months, it is already 
used regularly by many ice-cream plants to 
good advantage as a source of butter fat. 
Plastic cream also makes a very desirable 
spread, either alone or combined with honey 
or some similar food product, but at pres- 
ent has a limited use for this purpose. 
Bakers, confectioners, and other food manu- 
facturers who now use butter might well 
experiment with plastic cream. — /f. E, B, 


C« Francis Jenkins 

O N June 6, 1934, there passed away an 
inventor whose name is indelibly in- 
scribed in the history of radio and motion 
pictures. At the age of 66, C. Francis Jenkins 
died at his home in Washington, D. C. Dr. 
Jenkins had been in ill health for more than 



C. Francis Jenkins 


three years but had nevertheless carried on 
experimental work in his laboratories 
throughout his illness. The last work which 
he was attempting to complete had to do 
with a home movie and sound-recording 
camera. 

Among the honors which had been 
showered upon Dr. Jenkins in the last few 
years of his life were the John Scott and 
Elliott Cresson gold medals of the Franklin 
Institute. 

Dr. Jenkins was one of the pioneers in 


motion picture work, having projected such 
a picture before an audience of friends in 
1892. He was widely known for his develop- 
ment work in television and facsimile, many 
records of his progress being published In 
past issues of Scientific American. More 
than 400 inventions are credited to the in- 
genuity of Dr. Jenkins. His work also 
touched on the field of aviation in which he 
developed a sonic altimeter and a control 
board instrument used in connection with 
the aviation radio beacon. 

Readers who desire to refresh their 
memories regarding the work of Dr. Jenkins 
will find interesting material in the follow- 
ing issues of Scientific American: June 
1927, August 1927, August 1928, June 1929, 
December 1929, and July 1931. 


Chemiatry Glorifies The 
Pumpkin 

J ACK-o*-Lantern is becoming a more use- 
fill citizen, according to Dr. Erich 
Tschermak, of Austria, who has developed 
the culture of a creeping, rindless pumpkin, 
containing a nutritious, palatable oil. 
Whereas we usually regard the lowly pump- 
kin as raw material for Thanksgiving pies, 
the chemist is attempting to use it as the 
basis of a number of useful products, each 
part of the gourd serving a distinct pur- 
pose. The oil from the new type pumpkin 
may possibly be used in part as a substitute 
for olive oil in canning sardines and in 
conserves. The seeds may be utilized in 
place of almonds. The oil cake serves as 
a feedstuff for cattle. — A. E, B. 


New Electric Pyrographic Pen 

O NE of the most interesting attractions 
at fairs used to be the booth of the 
man who burned designs or your name on 
leather goods and novelties to be used as 
souvenirs. The sort of work he did may 
now be done at home by the use of a new 
electrical pyrographic pen, neatly made and 
well-balanced to allow free movement of 
the hand in burning designs or drawings 
on such articles as cigsrette boxes, waste 
baskets, and the like. 

This new device, called the Pyrolectric 
Pen, has a highly polished point containing 
a heating clement, a flexible wire for mak- 
ing connection with any lamp socket or 
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A new angle on etr conditioning, which gives promise of 
great possibilities for future development, is iliuatrattd above. 
Here the advantages of air conditioning are brought to g 
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localized spot-— to the bed, instead of cooling a whole bed- 
room, which is expensive. The Coolrest cools and dehu- 
midifiet a sleeping compartment to be used with any bed 
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outlet in the house circuit, and a self- 
contained screw socket for inserting a light 
bulb in series with the heating element in 
order to protect the latter. 


More Aluminum Uses 

T he accompanying photographs illus- 
trate three interesting new uses of 
aluminum. 

An effective example of modern metal 
work is seen in the ornamental aluminum 



doors shown here which were cast at the 
Fairfield, Connecticut, works of Aluminum 
Company of America. Each of the four 
sections contains four figured panels sur- 
rounded by intricately interlaced orna- 
ments. After casting, the ornamentation 
was hand chased, following which the doors 
were polished to a fine satin finish and 
high-lights were buffed to a brilliant luster. 

Aluminum closures are finding many 
uses in the recently revived wine and liquor 
industry. The bottle in the foreground in 
one of our photographs is capped with a 
‘^pilfer-proof* aluminum seal. The bottle at 
the left illustrates how the upper portion of 
this closure breaks away from the lower 
locking ring when the cap is removed, 
forming an effective safeguard against tam- 
pering. The tall wine bottle at the right is 
capped with an “Aluvin” capsule made of 
aluminum foil. The capsule, which is avail- 
able in a variety of colors, is crimped tightly 
over the top of the bottle by machine. The 
use of a special adhesive makes possible a 
firm bond between the foil and bottle, mak- 
ing it practically impossible to remove the 
capsule without leaving evidence. 

The nails are aluminum markers used on 
poles. The fact that aluminum does not 
rust and the characters on the markers re- 
tain their legibility, makes the metal par- 
ticularly well suited for this use. 


Cheap Aniline by Catalysis 

W HILE the modem organic chemist 
teems to be able to start with almost 
any compound and juggle it around 
through a series of chemical changes until 
he finishes up with what he wants, there 
is always the question of whether or not the 
process will pay commercially. Thus, the 
announcement that aniline can be made 
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from phenol is not newt, for chemists have 
done it in laboratories for years* But the 
announcement from Germany that a process 
of converting phenol to aniline by a simple 
catalytic synthesis in one step is significant 
because it indicates that a commercially 
feasible and economical process of produc- 
ing cheap aniline is “just around the 
corner.” 

Professor Franz Fischer is the chemist 
who has worked out the process, reported 
in a recent issue of Chemical and Metal- 
lurgU a! Engineering, He has condensed 
phenol and ammonia directly to aniline, at 
a pressure of 10 atmospheres, with a yiebl 
of 10 percent in the presence of catalysts 
whicli split off the water, particularly 
aluminum oxide. The reaction takes place 
in the vapor phase at 450 to 480 degrees, 
Centigrade. 

Of the catalysts examined aluminum ox- 
ide has the best effect. The catalyst lost 
its action comparatively rapidly, but could 



Three new uses for aluminum, Up- 
per left: Ornamental doors of intri- 
cately ornamented metal. Above: 
Bottle closures. Right: Non-rusting 
markers used on telephone poles 


be regenerated by oxidation in air of 450 
to 500 degrees, Centigrade. By the use of 
low pressures, from 5 to 10 atmospheres, 
the resulting yield was considerably in- 
creased. A pressure of about 10 atmos- 
pheres (the vapor pressure of ammonia at 
room temperature) is the most favorable 
working pressure. — A, E, B, 


Mother^g Milk Still Best 


M OTHER’S milk is the means to further 
reduction of the death rate among 
American babies, Drs. Clifford Grulcc, Hay- 
worth N. Sanford, and Paul H. Herron of 
Chicago recently told members of the Amer- 
ican Medical Association. They based this 
opinion on a study of 20,000 Chicago babies. 

The mortality for these infants was ten 
times higher among those artificially fed 
than among those fed by their mothers in 
the natural manner, the baby specialists 
found. 

The success of artificial feeding of in- 
fants during the past few years has made 
it seem that the prepared baby foods can 
safely replace mother’s milk, but there is 


no scientific proof of this, Dr. Gnilee and 
associates declared. 

Natural feeding by the mother gave 
greater resistance to infection than arti- 
ficial feeding, the records of the 20,000 
babies showed. Even partial breast feeding 
gave considerable protection against disease 
which the completely artificially fed babies 
did not enjoy. — Science Service, 

It IS not as widely known as it should 
he that, despite the well recognized value 
of artificial feeding for babies, mother* s 
milk is incomparably superior. Statistics 
prove this . — Editor. 

Rain Will Interfere with Ultra- 
Short-Wave Radio 

F og and rain will prevent man from de- 
veloping a reliable wartime or commer- 
cial radio communication system with 
ultra-short waves less than ten centimeters 
long. Prof, Gennady W. Potapenko, Cali- 
fornia Institute of Technology physicist, 
predicts. 

Short waves of this length or less can be 
transmitted in clear weather, he said. How- 
ever, their absorption during inclement 
weather makes them unreliable for com- 
mercial purposes. Based on data compiled 
on charts. Prof. Potapenko made the fore- 
cast that rain and fog would absorb all 
waves from ten centimeters to the infra-red 
waves of alunil 100 microns in length. 
“Therefore,” he said, “in order to avoid 



atmosphere absorption by fog and rain, 
one must use waves either longer than ten 
centimeters, or shorter than 1(X) microns.” 
The advantage of ultra-short-wave com- 
munications, Prof. Potapenko stated, lies in 
the fact that messages can be concentrated 
in a beam. — Science Service, 

Psychic Medium Fails 

I F there is a mysterious “force” which 
manifests itself when a medium goes 
into a trance, it has eluded the keen eye of 
the inha-red camera. 

To test the psychic powers of Rudi 
Schneider, well-known medium, two British 
investigators have made a series of experi- 
ments using an infra-red beam and also a 
camera with a movie film sensitive to Infra- 
red* The camera thus equipped is capghle 
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of taking pictures in feeble red light or 
even in the absence of visible light, thus 
working in conditions of light that mediiini«( 
usually prefer for their sittings. 

Preliminary announcement of their find- 
ings is made to the British scientific jour- 
nal Nature by the investigators, Theodore 
Besterman and Oliver Catty of the Society 
for Psychical Research, London. 

The infra-red film caught nothing un- 
usual except the moving of a curtain. 

When a beam of infra-red light was 
used in connection with apparatus in the 
tests, there were frequent announcements 
by the trance personality that the “force” 
had entered the ray. Notwithstanding tlii^, 
the two investigators could obtain no ev- 
idence of absorption of the beam of infra- 
red light. 

While in a trance, the medium on several 
occasions announced that the “force” had 
gone into one of a pair of cotton-wool 
lagged boxes and remained there for some 
15 minutes, but no change in temperature 
of the box could be detected. 

During half an hour, the “force” could 
produce no significant difference in rate of 
growth of two strains of bacilli or of dor- 
mant yeast. 

The investigators spoke highly of Mr. 
Schneider’s willingness to submit to tests 
and control . — Science Service. 


Animal Fat For Feeding Calvea 

A new outlet for animal fat has been 
developed, which will afford farmers 
a better way to utilize skim milk on the 
farm. The idea is to feed the fat to calves 
as a milk supplement in the form of a 
homogenized product called “Vita-Fat.” 
Thus the farmer may skim the butter fat 
from hib milk, replace it by other animal 
fats of cheaper cost and value, and feed it 
to produce better calves than before. The 
“Vita-Fat” contains 55 percent of fat and 
adequate quantities of vitamins A and B. 
-/f. E. B. 

Transoceanic Plane Refueling 
Stationg ^ 

I F we grant that transoceanic airplane 
service for freight or passengers is de- 
sirable— and apparently it is, if the interest 
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in the subject by large transport operators 
may )>e taken as a criterion — then the ques- 
tion becomes one of “ground” equipment 
rather than of planes. Present-day planes 
and motors have been developed to a point 
where transatlantic flights in a single hop 
are entirely possible, but impractical be- 
cause little or no payload can be carried. 
The huge amount of fuel and oil required 
for the long flight prohibits carrying freight 
or passengers. 

The problem, apparently, requires re- 
fueling at sea so that planes can carry a 
minimum of gasoline and a maximum of 
payload. One highly interenting proposal, 
which involves refueling in flight at sea 
without the use of refueling planes, calls 
for a series of specially equipped liners 
placed at intervals along a transoceanic air 
lane. 

These liners, which will be comparative! v 
low in cost and maintenance because of 
their specialized work, will be provided with 
a long catapult running lengthwise of the 
•«hlp, and pivoted at the center. Cars run- 
ning on the track of this catapult, as shown 
in the drawing herewith, will carry tanks 
of fuel and oil which will l>e picked up by 
the planes in flight by means of a trailing 
cable and hook. Acceleration of the car 
just prior to picking up the load will re- 
duce to a minimum the strain on the plane. 
Experiments in the past have proved that 
picking up weights in this manner is per- 
fectly feasible. 

In practice, the system should work as 
follows: The pivoted beam is provided at 
or near each end with a hydraulic or other 
means for keeping the track close to the 
horizontal regardless of pitching. This will 
he accomplished by means of automatic 
mercury or pendulum switches. Heaving of 
the ship is comparatively slow and it is 
assumed that it can be allowed for by the 
pilot. 

When a plane approaches to refuel, the 
liner is headed into the wind. The pilot of 
the plane maneuvers into position at the 
lowest practicable flying speed and heads 
straight along the catapult track. As he 
passes over a marker towed by the ship, the 
catapult car is started so that by the time 
the hook engages with the loi»p attached 
to the fuel tank, the car will be going at 
maximum speed. The plane flies on, the 
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Courteiy ContlnenUl C«n Company 


**Window-top” cans permit the pur- 
chaser to see the exact condition of 
contents before buying. The ^win- 
dow” is of heat-resisting Pyrex 
sealed in before the can is packed 


fuel tank being drawn up by a winch, and 
an empty tank dropped, to be picked up 
at leisure by the liner. 

This short description gives a bare out- 
line of an interesting project; mechanical 
details are many and will require much 
work, but do not appear to be insurmount- 
able. The system will be perfectly flexible 
and with an adequate radio communica- 
tion system should be able to forestall much 
of the weather delays that must always be 
considered. The positions of the ships may 
he changed for winter and summer routes, 
just as in the case of steamer lines, so that 
seasonal storm areas may be avoided. 

The big feature of this system, from the 
pilot’s point of view, is that it eliminates 
the necessity of frequent landing and take- 
off — always the danger points with heavily 
loaded planes. 


Air Traing 

T he Russians are intensely interested 
in gliders and have quite recently made 
a number of splendid records. One glider 
pilot at a meet in the Crimea recently 
achieved the record altitude of 10,827 feet. 
Another flew 38 miles in a straight line 
and returned to his statting point. These 
feats sound a lillle like perpetual motion, 
hut are evidently feasible by men who 
know how to take advantage of rising cur- 
rents, cloud and thermal effects. 

Of course, no one believes, in spile of 
these remarkable records, that the glider 
will ever become an instrument of trans- 
portation, hut the Russians are making ex- 
periments which may possibly lead to prac- 
tical results. Thus for the first time in the 
history of the art an airplane picked up a 
glider weighing 625 pounds, at Samara. 
The glider was picked up by an automatic 
coupling device by a plane flying at 75 
miles per hour and sailed into the air after 
a run of 60 yards on the ground* Our 
readers will remember that Captain Frank 
M. Hawks made a transcontinental flight 
towing a glider, but the Soviet pilots have 
gone one step further. One Fedosief actu- 
ally pulled an “air train” of three gliders 
for 25 miles, after which the glider pilots 
disconnected their own crafts and glided 
safely to the ground. 

If picking up and releasing gliders be- 
comes a matter of current practice, then 
we can see a number of applications In 
airmail work, possibly in refueling and so 
on. Of course, the problem of stability and 



Drawing of tha iransocaanie airplane refueling sution described above. These 
ttedons may be located in positions most advantageous according to weather 
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control in such in lir train becomes a mat- 
ter for intensive study and experiment. 
Also, no air train is likely to be as efficient 
as a single airplane, because of interference, 
drag of cables, and so forth. — A» K, 

Cancelling Sound Waves 

AT a recent meeting of the Society of 
Xm Automotive Kiigineers, E. Ci. Gunn dis- 
cussed the interesting process of cancelling 
sound waves due to engine exhaust — a 
process which is equally adaptable to the 
aircraft and the automobile engine. Physi- 
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Three methods of cancelling sound 
waves in mufflers^ described here 

cists have long been familiar with this 
process of sound cancellation. It is the en- 
gineers, however, who are developing muf- 
flers dependent on sound wa\e interference 
or cancellation. These mufflers are of three 
general types. 

Figure I shows a Oumcke unit. It em- 
bodies a clos«*d-in tube of a length equal 
to one fourth the wavelength to be can- 
celled. The wave enters the tube, is re- 
flected from the far end, and returns 180 
degrees out of phase, thus completely or 
partially cancelling the incoming sound 
wave. 

A second method incorporates the so- 
called Herschell tubes. (Figuie 2.) Here 
a divided path is provided fur the sound 
waves. One path is longer than the short 
path by one half of the wavelength to be 
cancelled. The waves, on re-uniting at the 
exit end of the silencer, are one half wave- 
length out of phase and cancel. 

Still another dodge is shown in Figure 3. 
Here the gas travels through perforated 
pipes alternately from the one end of the 
muffler to the other. These are usually 
made with three pipes, the gas first flowing 
from the front to the rear through one pipe, 
then through another pipe to the front, and 
then to the rear and into the tail pipe. 
Since at any transverse section of the muf- 
fler a wave in one pipe is out of phase 
with the wave in another pipe, it can short 
circuit across the surrounding chamber and 
the waves cancel. 

People often inquire why silencers are 
not more frequently used on the airplane. 
This is because airplane mufflers have been 
of the baffle type in which the gas went 
through holes into an expansion chamber, 
thence through holes into another chamber. 
Such restrictions offer more resistance to 
the flow of exhaust gas than to the pas- 
sage of sound. Consequently to get a fair 
degree of silencing, considerable back 


pressure is developed. The aircraft operator 
cannot and will not tolerate this back 
pressure. 

With the new type of “sound-wave can- 
cellation” mufflers, which give little or no 
bark pressure, the prospects of silencing 
the exhaust of an airplane become much 
more promising. — A. K. 

Langley Field 

T he writer recently had the privilege 
of attending the annual conference of 
the National Advisory Committee for Aero- 
nautics at Langley Field, Virginia. The re- 
search work of the Committee is both 
extensive and comprehensive, so that only 
a very brief review of the Conference is 
possible in these columns. 

It has often been stated that the problem 
of getting sufficient air to flow past the 
cylinders would put a limit to the size and 
power of the air-cooled aircraft engine. 
Perhaps the introdiicthm of a blower forc- 
ing the air into an enclosure completely 
surrounding the cylinder will put this limit 
indefinitely far off. At any rate, such experi- 
ments have been made, and the cylinders 
have been kc'pt perfectly cool with only 
4 percent of the engine power being used 
up by the blower. 

A new safety fuel, developed by the 
.Standard Oil of New .Jersey, attracted con- 
siderable attention. This is heavier than 
gasoline, and has a higher flash point so 
that fire hazard i.s diminished. At the same 
time it has wonderful anti-knock properties 
and can be employed at a compression ratio 
of QMj to 1, instead of the usual 6 to 1 for 
gasoline, without detonation. Hence the 
“Safety Fuel” gives at least equal power 
and economy, and surpasses gasoline in 
safely. Such a development may have con- 
siderable importance in aviation operations. 

On the aerodynamic side of things, we 
wore particularly impressed with the small 
six-inch high-speed wind tunnel, in which 
small airfoils can be tested at speeds of 
400 to 600 miles per hour. At very high 
speeds, approaching the speed of sound, the 
ordinary airfoil loses both lift and effi- 
ciency. The usual streamline flow ceases 
and compression waves are set up, just as 
in the case of a rapidly moving bullet. It 
has now been definitely shown that in 


propeller blades (which turn exceedingly 
fast) this compressibility effect can be 
diminished by using a sharp entering edge 
for the blade instead of the conventional 
rounded edge of the airplane wing. In 
stratosphere flying at very high speeds 
(which may come sooner than we now 
think) the same re-design of the airfoil may 
he necessary to avoid this detrimental com- 
pressibility effect. Hence the new high- 
speed research has more than academic 
importance. 

Visitors at the Conference were given a 
ride on the carriage of the huge 22()0-foot 
long towing basin, the largest in the world. 
Under this carriage the flying boat hull or 
the seaplane float is attached, and the re- 
sistance of the float is automatically mea- 
sured; at the same time the spray can be 
observed. Thus many factors entering into 
the problem of hull and float design are 
being systematically investigated. The tow- 
ing carriage is capable of a top speed of 
56 miles per hour, but the visitors were 
only treated to 25 miles an hour. Even with 
this long channel, it appears that at the 
high speed the approach of the end wall 
is so rapid as to be terrifying to the un- 
initiated! 

Lift increase devices, and rotary wing 
airfoils were among other interesting mat- 
ters exhibited to and discussed by the visit- 
ing constructors and engineers. — A. K. 

Stick — Stuck 

T he manufacturers were stuck bc'caiise 
the glue did not stick. Kill they stuck 
a vacuum lube into the sticking process, and 
no longer are they stiiek by not having the 
product slick. 

All of which is merely introduction to a 
story of a vaemim-luhe application. A com- 
pany in San Francisco manufactures box 
ends from scrap lumber. In’ the process, 
after the lumber has been grooved, cerium 
pieces are glued and then pressed together. 
At one time it was practically impossible to 
delect the absence of glue in- the grooves 
and the company found that box ends made 
by pressing these grooved pieces together 
pulled apart through lack of glue. This was 
both expensive and annoying. 

In solving the problem, the company in- 
stalled a vacuum-tube relay and arranged 
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steel piano*wire contacts to scrape in the 
grooves in such a manner that the circuit 
is completed through the film of glue. This 
circuit is connected to the grid of an ampli- 
fier tube mounted on a panel. This amplifier 
tube is so connected as to control a sensitive 
relay. As long as the circuit is closed 
through the glue, no action occurs, but as 
soon as the circuit is opened by the absence 
of glue the relay operates to ring a bell 
and light a lamp. 


A Quick Job with Dynamite 

A RATHER unusual use of dynamite as 
an aid in taking out standing trees 
is reported from the McComb Subsistence 
Homestead at McCumb, Mississippi, ^here 
work is being done under the auspices of 
the Subsistence Homestead Division of the 
Department of the Interior. At that place, 
in order to save time, numbers of rather 
large standing trees had to be removed. The 
problem was solved by employing a com- 
bination of tractor and dynamite. The small- 
er growth was pulled out by the tractor. 
When it came to the larger trees, a long 
cable was rigged from the tractor to a 
point as high as possible in the tree to be 
uprooted. A light charge of dynamite (de- 
pending, of course, on the size of the tree) 
was placed under the roots. When every- 
thing was ready, the signal was given, the 
cable tightened, and the dynamite de- 
tonated. 

The report indicates that the operation 
is successful, economical, and time-saving. 


Air Sleepers 

r is claimed by American Airways that 
they are putting into service the world’s 
first sleeper plane in their new Curtiss 
Condor. This ship has a top speed of 19() 
miles an hour and a cruising speed of 160 
miles an hour. It will carry 12 passengers, 
two pilots, and a steward. The first sleeper 
plane has now proved itself entirely satis- 
factory and five more ships equipped in 
this fashion will soon be in service on the 
Dallas, Fort Worth, Los Angeles route. 

Photographs reproduced in these columns 
illustrate the Condor with landing gear 
retracted, the day accommoilations, and 
the sleeper. The two seats in each com- 
partment are quickly convertible, in flight 
or on the ground, into spacious lower and 
upper berths, an inch longer than the stand- 
ard berths in a Pullman car. Each pas- 
senger during the day is provided with an 
unusually wide lounge-type chair, indi- 



A Curtiss Condor plane with sleeping accommodations 



Wm. E. Boeing, awarded the Daniel 
Guggenheim air pioneering medal 


vidiial window, reading light, service call 
button, and so on. Ventilation and noise 
proofing go without saying. Luggage shelf, 
clothing net, coat hanger, ash tray, and 
HO forth, are also provided. 

This is a commendable advance in the 
comfort and adaptability of the modern 
transport. Only one word of warning should 
be said. In case of a rapid descent or 
ascent and a consequent change in pres- 
sure, the ears are apt to be slightly af- 
fected. This is noticeable even in a rapidly 
moving elevator in a skyscraper. The effect 


is not serious and passes off In a very few 
minutes because the human organism is 
remarkably adaptable. It does not appear 
certain, however, that the same power of 
accommodation is present when the occu- 
pant is asleep — or so at least a well-in- 
formed airplane operator tells us. Therefore, 
if sleepers are to be used extensively in the 
airplane, pilots should be instructed neither 
to make too rapid ascents to high altitude, 
nor to make too rapid descents when ap- 
proaching an airport. Or, alternatively, 
sleeper paHRengers should he awakened 
when a rapid change in altitude and pres- 
sure is to he expected.- ^4. K, 


William Edward Boeing 

B orn in IBBI, educated at Yale, and 
active at an early age in mining and 
lumber work, Mr. Boeing learned to fly in 
1915. An accident to a seaplane in which 
he was flying led him to build seaplanes 
of his own, first in the Pacific Aero Prod- 
ucts, and then in the Boeing Airplane Com- 
pany which has achieved such success in 
both military and transport aircraft. This 
year he was awarded the Daniel Guggen- 
heim Medal for sucressfiil pioneering in 
aviation. At the same time, under the new 
regulations of the Post Office Department, 
the United Aircraft and Transport has split 
up into three component parts: Boeing Air- 
plane Company, in the west; United Air- 
craft in the east ; and United Airlines as an 
independent operating unit. So Mr. Boeing 
is again left in independent charge of his 
magnificent plant on the west coast. — A, A. 
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Looking toward the lent of the giant camera of the Coast and Geodetic Survey 


Emotions Cause Physical Disease 

A n emotional disturbance may be tbe 
.cause of such physical diseases as 
stomach ulcers, goiter, and diabetes. Not 
merely the symptoms of such ailments, but 
actual changes in tbe tissues of various 
organs and glands may be produced by 
emotional factors alone. 

These facts, showing the close relation 
between mind and body and personality, 
were brought out at a meeting of the Amer- 
ican Psychiatric Association and were par- 
ticularly empbasired by the association's 
presiding officer, Dr. George R. Kirby of 
New York. 

Figures from various big diagnostic clin- 
ics show that for about half the patients 
who come in with complaints of physical 
disease no sign of such disease can be 
found by the most careful examination with 
X rays and all the other aids of modem 
medical science. Even in animals emotional 
shock or disturbances can produce physical 
diseases. 


make it possible to photograph a complete 
chart on one negative — a decided reduc- 
tion in the cost of chart production. 

According to Captain Patton, it repre- 
sents an increase in tlie speed and efficiency 
of chart reproduction, so essential to the 
safety of navigation. It is capable of repro- 
ducing chart drawings with a probable error 
of only one or two thousandths of an inch 
— an error so small that the eye can scarce- 
ly detect it without a microscope. 

The frame of the camera resembles a 
railroad bridge structure, with its 27-inch 
*1” beams. It is suspended on three groups 
of chains, from girders resting directly on 
the building foundations. These chains per- 
mit the camera to swing free from any 
horizontal building vibrations, while pro- 
vision has been made for cork pads to 
damp out vertical vibrations. The three- 
point support also makes the camera inde- 
pendent of any settling of the foundations. 

The plate-holding end is partitioned off 
to form a darkroom, permitting the mas- 


sive negatives to be sensitized, exposed^ 
and developed without bothering with 
plate-holders. 

Although each copyboard weighs almost 
a ton, it can be moved along its track by 
the pressure of a finger-tip and then set 
into position to within a thousandth of an 
inch by a scale fixed to the overhead track, 
read by an optical vernier in a periscope. 

Synthetic Perfumeg in United 
Slateg 

AMERICAN manufacturers continue to 
X^make progress in the production of 
artificial flavors and perfumes, a large pro- 
portion of which is composed of synthetic 
aromatic chemicals produced from coal tar. 
At the rate progress is being made it may 
not be long before the United States will 
be independent of foreign sources for these 
important commodities, according to the 
Chemical Division, Bureau of Foreign and 
Domestic Commerce. 

The downward trend in imports of fla- 
vors and perfume materials of coal-tar 
origin, apparent in 1933, is continuing in 
1934. During the calendar year 1932 a total 
of 67,469 pounds was imported; imports 
declined to 46,000 pounds for 193.3. Do- 
mestic production of artificial flavor and 
perfume materials in 1932 totaled 2,300,000 
pounds valued at more than 2,625,000 dol- 
lars, indicating that less than 3 percent of 
our needs were obtained abroad. — A. E, B. 

Pennsylvania Pearls 

P ERSONS who never have thought of 
pearls as a Pennsylvania product would 
have found a pleasant surprise awaiting 
them in June in the Free Natural History 
Museum of the Academy of Natural Sci- 
ences, in Philadelphia, where a number of 
such pearls were placed on special exhibi- 
tion. This collection, the only one of its 
kind, was made by Frank M. Ebert of 
Tamaqua, Pennsylvania. 

Over a period of 40 years Mr, Ebert care- 
fully fished the small streams near Tamaqua 
forming the headwaters of the Schuylkill 
River for the pearl -bearing fresh-water mus- 


Psychiatrists hope that physicians in the 
future will not only examine a patient by 
taking his pulse and blood pressure and 
by X-ray pictures but will analyze or ex- 
amine his personality and his emotional 
make-up as well in order to find the real 
cause of his ailment and how to treat it. 
— Science Service. 

Giant Camera of Coast and 
Geodetic Survey 

T hose to whom ''camera'* means a box 
carried about in the hand may properly 
be astounded at the mammoth instrument, 
31 feet in length and 14 tons in weight, 
capable of taking a picture 50 by 50 inches 
in size, now used in reproducing the na- 
tion's nautical charts and airway maps. 
Such a **camefa" has just been put to work 
in the basement of tbe Commerce Building. 
Washington, D. C., after two years devoted 
to its design, construction, adjustment, and 
calibration, at a total cost of 15,240 dollars. 

Captain It S. Patton, Director of tbe 
United States Coast and Geodetic Survey, 
stafiNI that this gigantic instrument will 
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sel, the scientific name of which is Mar- 
garitana margaritifera, and this collection 
represents the fruits of his long search. It 
contains about 100 specimens, among which 
are some of choice size, shape, and color, 
and many seed pearls. Some of the mussel 
shells are also shown, including one to 
which a pearl is attached as originally 
found. 

More than a century ago the Moravian 
settlers in Pennsylvania gathered a few 
pearls from the Lehigh River near Bethle- 
hem. The year 1857 was the “pearl fever” 
year. A Paterson, New Jersey, carpenter 
found a pearl weighing 93 grains in a small 
tributary of the Passaic River. It was put- 
chased by the Empress Eugenie, and today 
is known as the “Queen Pearl,” though it 
since has passed into possession of the be- 
jeweled Gaekwar of Baroda. Its value is 
more than 10,000 dollars. 


Moisture and Heat Indicators 

T WO highly practical and simple instru- 
ments, one for determining moisture in 
stacks of paper in printing plants and the 
other for determining the amount of heat 
accumulating in machine rolls or rolls of 
materials being produced are shown in use 
in two accompanying photographs. 

The amount of moisture present in paper 
and the relative humidity conditions of the 
press-room atmosphere, as well as the rela- 
tion of one to the other, are important 
factors in lithography and color printing. 
The problem of obtaining satisfactory 
moisture conditions and holding them rea- 
sonably uniform has been doubly difficult 
through lack of a simple, practical means 
of checking these elusive factors. Thus the 
Printer's Moisture Indicator has been de- 
veloped. 

This is a small portable instrument de- 
signed to measure the moisture content of 
piled or stacked sheets of paper — also to 
indicate the moisture in pressroom air. The 
instrument consists of a light case with a 
pistol grip, to which is attached a thin hol- 
low blade 1 inch wide by 18 inches long, 
the extreme end of which is perforated on 
both sides. Within the perforated section 
of the blade is located a measuring element, 
the length of which varies with changes in 



that will work on curvad turfacaa 


moisture, and the movement of which causes 
the indicator pointer to move across the 
scale. The scale is calibrated in percent 
relative humidity with a range of 20 to 80 
percent. 

Modem industry has long needed an 
accurate and rapid means for determining 
the temperature of flat and curved surfaces. 
These temperature readings must be ob- 
tained under working conditions whether 
the surfaces are stationary or in motion. 

By successive improvements in the con- 
stniction of the thermo-electric pyrometer, 
the Cambridge Instrument Company has 
perfected a series of simple, accurate in- 
struments for quickly and easily measuring 
the temperature of stationary and moving 
surfaces, one of which is shown here. 

The hand model surface pyrometer is a 
self-contained instrument for use upon 
readily accessible moving rolls. A sensitive, 
thin, flat-strip thermo-couple with the 
junction at its mid-point is stretched across 
the end of an inverted bow spring. The 
latter is fixed to the underside of a metal 
case enclosing a millivoltmeter and also 
providing a convenient handle. 

In use, the pyrometer is pressed into 
contact with the heated surface, the thermo- 



moisture content of paper stack 

couple strip conforms to the shape of the 
surface and within five seconds a steady 
reading of the temperature is obtaineci. The 
machine need not be stopped while the 
temperature is being taken, nor is there any 
danger of scratching the roll. The Indicator 
has an easily read scale three inches lung, 
calibrated directly in degrees, Fahrenheit. 

Aluminum Chloride Causes 
Accident 

A .SERIOUS accident recently occurred 
in the laboratory of the Department of 
Chemistry, St. John's University, College- 
ville, Minnesota, upon opening a new 
package of resublimed aluminum chloride. 
The product was purchased less than six 
months ago, |ind was put up in a glass 
bottle sealed with a rubber stopper. The 
stopper had barely been moved when it 
was blown violently to the ceiling and 
about one-third of the contents (2500 
grams) discharged into the eyes and face 
of the assistant who was opening the bottle, 
and into the whole room. 

It is suspected that the rubber of the 
stopper was responsible for the decomposi- 


tion of the aluminum chloride. It is also 
suggested that the pressure may have been 
due to absorption of water by the aluminum 
chloride previous to packing. — A, E. B. 


Blown Fuse Indicator 

HEN a fuse blows out in a newly de- 
signed fuse block, a tiny neon lamp 
starts to glow immediately and indicates 
exactly which fuse on a switchboard has 



New type of fuse block with ’’built* 
in” indicator for blown-out fuses 


failed. This little neon lamp is an integral 
part of the fuse bulb and is automatic in 
operation. It indicates either loose or blown- 
cut fuses and is distinctly visible, giving an 
indication which cannot be misinterpreted. 
The neon lamp will show that there is 
trouble, whether or not there is load on the 
circuit. 

Fuse blocks with these indicators are 
available in all standard types and are com- 
pletely interchangeable with exihling equip- 
ment. 


Birth Control in Tibet 

T WO imich criticized customs of Tibet, 
polyandry, or the taking of more than 
one husband, and the maintenance of a 
priesthood numbering a third of the male 
population, are really forms of national 
biitli control, designed to keep the popu- 
lation within the limits of the national food 
supply, slates Dr. Waller N. Koelz, Univer- 
sity of Michigan anthropologist, recently 
returned from a year and a half in that 
country. 

Where the American farmer usually has 
little more to do than plow and plant a 
pood soil, the Tibetan must start with a 
poor and stony land, so irregular that he 
must build terraces and retaining walls to 
save even that from erosion. 

His fields terraced, the Tibetan then faces 
a \ery short growing season, liable to late 
snows and severe early frosts, plus a per- 
petual summer water shortage. These cir- 
cumstances have always limited the crops 
«>f barley, wheat, buckwheat, and potatoes 
wliich may be raised, while lack of good 
pasturage confines cattle raising to the 
hardy yak, sheep, and goals which fur- 
nish milk, leather, and meat, while the yak 
also serves as the national draught animal. 

“Under these conditions, a normally large 
or increasing population would be simply 
a national tragedy,” Dr. Koelz states. 
“Whether polyandry and a large and mainly 
celibate priesthood were consciously de- 
veloped as remedies is difficult to say. Never- 
thekisS both customs act as birth controls, 
since the number of children bom is lim- 
ited practically to the married women, and 
in turn the number of the latter is limited 
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hy th« prestige of religioii, which drcws a 
large percentage of the men to the priest* 
hood. As priests, they not only occupy them* 
selves with religious duties, but also govern 
the country and serve as teachers, scholars, 
and physicians. Thera are also large num- 
bers of unmarried women, jomo or nuns, 
in the convents, a fact not so well known. 


Radio Seta Jiggled to Death 

A DEVICE that “jiggles** automobile 
radio sets 3425 times a minute with 
such force that a single vibration would 
jar a driver’s hand loose from the steering 


the bottle with ordinary carbonated water. 

Whether to freeae the water out of the 
apple juice as ice, or to evaporate it by 
heating was their problem. Keating would 
drive oil the aroma as a vapor unless it is 
condensed. As described In Industrial and 
Engineering Chemistry, they ran the juice 
through a tubular heater to coagulate the 
colloidal matter and cooled it at the other 
end of the tube to condense the aromatic 
vapors. When the concentrate was filtered 
some of the protein, pectin, and tannin was 
removed. The flavor was improved. Further 
concentration was at the risk of getting 
apple jelly. Russet and Rome Beauty apple 


wheel, is the radio industry’s latest applica- 
tion of automotive “proving ground** 
methods. 

With the problem of ignition interference 
solved, vibration, according to John B. 
Hawkins, designer of the device, remained 
the one unpredictable factor in automobile 
radio practice. And Mr. Hawkins, who is 
production engineer of the Emerson Radio 
and Phonograph Corp., was not satisfied 
to wait two or three years to find out the 
actual result of repeated vibrations on a 
car radio of 1934 design. 

Drawing, therefore, on automotive ex- 
perience, he set up the auto-radio “prov- 
ing ground” pictured in these columns. 
Test sets are clamped firmly on the upper 
shelf. A motor then shakes the shelf at 
varying speeds up to a maximum of 3425 
times per minute. The apparatus is so de- 
signed that the set is vibrated in varying 
directions. The force of each vibration is 
roughly equivalent to driving a car over an 
8 inch nit at 40 miles per hour. 

Test sets were left on the device until they 
actually ceased to function. This brought 
to light the minor structural weaknesses 
which otherwise could not have been dis- 
covered without years of actual driving, and 
enabled the engineers to eliminate unsus- 
pected sources of interrupted reception, be- 
fore a single 1934 model was released. 


juice could be concentrated to 55 percent 
total solids without jelly formation but 
Northern Spy went to 71; probably be- 
cause the acid content is greater. As little 
as two to three ounces of the concentrate 
will make an eight ounce bottle of apple 
juice drink. — A» E, B. 


World’g Largest Photo-Mural 

T he artist’s drawing reproduced in these 
columns shows the special enlarging 
room built in the Kaufmann and Fabry 
plant, where negatives were printed to an 
enlargement of 35 diameters on photo- 
graphic paper 40 inches high for the huge 
photo-mural in the Ford Building at A 
Century of Progress. In the lamp bouse are 
7000 watts of brilliant illumination. Most 


AtmBip \ im 

oi inriAtiiig. was dane after 
when steadier electrical current insured 
greater uniformity of prints. The entire 
mural required almut 12,000 square feet oif 
photographic paper. At the time of the 
Louisiana Purchase Exposition, in 1904, 
the largest photograph in existence was 
ten feet long and two feet high. The Ford 
mural is 20 feet high and 600 feet long. 


Depregged Freezing 

F iltering a melted organic substance 
through a warm filter of glass wool 
seems to remove the crystal “germs” or 
nuclei from it. It is from these centers that 
crystals grow when the substance is cooled 
and freezes. Without these germs the fil- 
tered liquid cools far below its freezing 
point without solidifying, German investi- 
gators, reporting in Festschrift fur Unor» 
ganischc Chemie, are not sure whether the 
germs arc true tiny crystals which survive 
even after melting seems complete or 
whether they are particles of foreign mat- 
ter with which the liquid is “inoculated.” 
At any rate filtering through warm glass 
wool removes them. 

Connected with this discovery may be 
an explanation of the important refinement 
in the grain of cast iron when it is heated 
far above its melting point before pouring 
into the moulds. — A. E. R. 


Out-dated School Hygiene Ideag 

N ot eating between meals, bathing for 
health, and many other health and 
hygiene rules still taught in schools and 
popularly accepted are definitely out-dated 
or are now regarded as unimportant by ad- 
vanced medical science, writes Dr. Warren 
E. Forsythe, director of the University of 
Michigan Health Service, in the current 
Bulletin of the Michigan School of Edu- 
cation. Here is a list of commonly taught 
ideas which Dr. Forsythe considers either 
unimportant or actually harmful, from a 
strict health point of view: 

That the evils of poorly ventilated rooms 
lie in’ the lack of oxygen and harmful in- 
crease in carbon dioxide. There is never 
a lack of oxygen nor excess of carbon 
dioxide. The essential problem of ventila- 
{Please turn to page 102) 


Cider At All Seasong 

C ARBONATED beverages are now fre- 
quently made from fruit juice concen- 
trales and carbonated water, instead of 
from synthetic flavors. Carpenter and Smith, 
of the New York Slate Agriculture Experi- 
ment Station, have tried to concentrate 
apple juice so it can be bandied just as the 
bottler want* to use it; that is, by placing 
in the bottle a small amount of concen- 
trate Of syrup and filling the remainder of 





RECENTLY PATENTED INVENTIONS 


Conducted by A. P. «P E C K 


Golp Club 

Patent Number 1958032, Louts Justin Cocke, Tt 
is well known that any golf club hhaft, 
whether made of wood ot metal, is likely to 
become bowed or lx*nt because of readjustment of 
strains set up in the shaft when it is 
M made, or by a sudden accident. Such 

II l>ending of a shaft is highly ob;ccti<iti 

II able because it prevents the user from 

H getting the most efBcient results from 

B the club. In the majority of golf clubs 

U the shafts have licen attached to the 

fln heads m a relatively permanent maiv 

iicr HO that they arc not leadily ad* 
justable. Thus after the club becomes 
IHHUB bent or liowcd it is necessary to dis- 
card it or have an expert rcpaii it. 
In the present invention means are provided for 
attaching a shaft to the head of a golf club sn 
that the head can be removed with an ordinary 
screw driver. Also, the head can be rotated on 
the shaft and locked in any desired position 
Thus it IS possible, if the shaft liecotnes bent, 
to rotate the head so that the bow may be brought 
into such a iKisition that it will he in a vcrtic.!! 
plane through the axis of the shaft and the i)o<l> 
of the user, in which position the bent shaft will 
have the least effect on the use of the club Fur- 
thermore if the head of the shaft becomes dam 
aged it is iwssihle to replace it. thus salvaging 
the und.'imaged part of the club. 

Tourniqi;et 

Patent Number I9SS074, Harry Cohen. The 
main object of the nmly invented tourniquet 
illustrated in the dra>\ing is to provide a device 
of this nature which is simple in construction, is 
easily applied to the limb of the 
^ patient, and extremely effective Be 
cause of the construction used in 
f ] this device, it is possible to rcgulatt 
the pressure exerted on the limb by 
^ the gripping members The parts ot 
the touiniquet winch are in contact 
with the flesh of the patient aio so 
^ made that there is no tctuleiicy to 
cut or pinch the flesh 'I'he latchct 
mechanism which is incorporated in the h.indle is 
Ml arranged as to lock the gripping memheis in 
any desired position. 

Piston 

Patent Number 1953109, Sam D. Heron In order 
to Cool the pihtons of a gasoline engine rap- 
idly, the present invention provides for u cooling 
medium scaled in a chamber formed as part of 
the piston, 'I'his cooling me- 
•jBgjlZJjjZJglU diiini also provides for the 
transfer of heat from the 
piston head to the skiit. The 
hbM inventor states that the cool- 
MftBBVBsaxSS ing medium employeil is in 
liquid form at normal oper- 
ating temperatures, metallic sodium, potassium, 
lithium, or other aalta being used for the puriiose 

Insulating Material 

Patent Number 1957822, Paul S. Dennina. The 
present invention relates to insulation ot 
buildings and so on, and more particularly to 
that type of insulation wherein the material is 
prepared in blocks or units Means arc 
- provided for employing insulating m.ate- 
■pl rial in loose form yet so arranged that it 
can be used in assembled units. Tn the 
H conventional use of insulating materials 
H for sound and heat proofing, it has been 

H the practice to place the loose material 

H in position at the building site. 3uch an 
arrangement is objectionable ][>ecau8c 
■■I when used in the aide walla of buildings, 
0 for example, the material will settle due 
to its own weight atld therefore leave con- 
siderable vacant space near the top of the wall. 
'By emplosring this new system, the insulating 
material is placed in umt containers having 


cells for containing it, thereby redtiLing to a 
minimum the settling of tlie material when 
placed in upitght walls. These units can he piled 
up to form continuous surfaces of large areas 
without affecting in any way the insulating ma 
terial in each of the individual cells. One type 
of unit for general construction work, shouing 
the individual cells containing the insulating ma- 
terial, IS illustrated in the accompanying dra^s- 


Safety Hub Cap 

Patent Number 19 ‘>5735, Thamat A Cheatham. 

'I'he conventional type of hub cap used on 
automobiles is the cause of frequent trouble 
Coming close to obstructions, it often happens 
that the huh c.ip engages 
with some projecting part 
of the obstruction and the 
vehicle cannot be moveil 
until the huh cap is re- 
leased. Also in t raffle huh 
caps arc often hooked into 
by bumpers of other cais, 
frequently \cith disastrous 
results The object of the 
present invention is to 
provide a hub cap which 
will eliminate such possibilities. This is arrived 
at by jiroducmg a convex cap which is so 
mounted on an inner cap that it can freely ro- 
tate theretm As shown in the drawing, the inner 
cap IS fastened rigidly to the wheel while the 
outer cap with its smooth nuiface is niountetl 
on toiler hearings Since this outer cap can ro- 
tate, it can otten be disengaged from an oh- 
St ruction or from the bumper of another car 
much more easily than the conventional type of 
hub cap 

Portable Shower 

Patent Number 1957956, Charles Hardy and 
J.ouis Bady, Poi table showers consisting «im 
ply of a small spray head arranged with a flexible 
tube have lircn known for years but have proved 
disadvantageous because the hands 
of the bather are occupied in hold- 

f ing the show'cr and also lieeause the 
hpiay may he, and frequently is, di- 
rected so that It falls outside of the 
hath tub. The present foim of show- 
er has liecn devised to o\eicomc 
these and other obvious difticulties 
and Consists of a iing which is sup- 
ported by the shoulders of the user, 
thus permitting a shower of water 
to fall down vertically over the 
Ixidy. Any tendency of the shower ring to tilt 
away from the horirontal is overcome in the 
present invention by providing relatively rigid 
HupiKirts at the ends of the ring, which supports 
can be rested upon the shoulders of the user and 
also extend far enough below the shoulders to 
provide Kufflcient bearing surface to insute 
against shifting. These supports are made of 
flexible metal strips covered with soft ruhhei. 

Illuminated Phone Dial 

Patent Number 1955972, Mehin Kdtvard Muw 
In order to provide for easy oi)eration of tele- 
phones of the dial t>pe, the present invention 
provides a special type of lamp tn illnrainate 
the dial under ull 
conditions. This lamp 
fyy y ^ may be so connected 

A /l» telephone cir- 

cuit that it is con- 
stantly illuminated, or 
it may be so connected 
that it lights up only when the telephone re- 
ceiver is off the ho(flc. The lamp itself is of a 
special glow-discharge type designed to operate 
on a voltage as 'low as 24 volts, yet capable of 
withstanding the large increases in line voltage 
which take place when the dial is being used. 
In the patent specifleation dealing with this 
invention, two methods of mounting the lamp 


aie proposed, one of which is illustrated in the 
di awing herewith. The lamp itself is, in general, 
circular in sk.^jic hut of flat crus.s section so that 
it c.'in l>e mounted beneath the flgurcs on the 
lower di.d, m winch case these figures wiU he 
cut out so that the light .shines through them^ 

Paste Tube 

Patent Number 1956^^8, Bert C. Berry. This in- 
vention is concerned with producing a col- 
lapsible tube for paste of vurtuua kinds, from 
which the paste can be removed with the least 
IKishiblc difficulty. The invention pro- 
^uies a specially shaped bead, as 
shown in the accompanying illustra- 
turn, ovci which is placed a closely 
fitting cap he)<I in place by a crim|>ed 
portion which etig.'iges with a depression in the 
head of the tube, in both the c.ip and the bead 
of the tulie are located holes which can be alignetl 
by turning the cap and tliiH permit the material 
within the tiilie to be S(|uec7ed out Turning the 
c.ip so that the holes arc ntit m line seals the 
tube and preserves the contents Thus is pro- 
vided a tube foi various materials of a paste- 
like natute fiom which the cap c.itiiiot he lust 
.ind >tt which has a closure sufTuietitly fiet- 
fect for all ordinary purposes. 

Houow Concrete Objects 

Patent Number 19^5760, Clifford R. Nichols 
A new inethud of manufacturing hollow 
bodies or plastic materials is descrilicd in the 
patent issued to this inventor (luard rails and 
fence posts, lighting 
standaids, telephone 
f ui ))J l^>^cs, porch columns, 

^ he m.iiuif.ictnieil by 

this new process. A 
mold 18 provided and mounted in such a man- 
ner that it can he rotat d Into this mold is 
pouted a molten mateiial such ns paraffin, the 
mold being rotated to distribute the molten ma- 
terial evenly over the inteuor. After the par- 
affin IS Imrdrned, a Mutable quantity of the 
propel mixtiiie of plastic materials is introduced 
into the mold, the latter being continuously ro- 
tated tn pi ovule even distribution and at the 
same tune a homogeneous mass. The mold is then 
removed fiom the rollers and placed in a kiln 
for curing and to secure proper hydration. After 
tins has taken place, suffl* .jnt heat is applied to 
mtlt down the paraflm and thus release the 
louduct from the mold. 

Marking Implement 

Patent Number 19'i7^-f‘i, IPilham E, Krueyer 
and Huifh A/. Hodr/e. A marking implement 
for decorating objects with colored lines and 
particuiatly for applying stripes of paint to such 
objects as automobile bod- 
— tl*** subject of the 
present invention. The de* 
I "I vice is simple and com* 

pact in construction and is 
Rfl claimed to be highly effl- 

cient in operation. It is 
j|l^ piovided with a reservoir 

1 1 for paint or other mate- 

jj rial, the supply comimrt- 

ment being so arranged 
that the liquid is gradual- 
ly and evenly delivered to 
the no/zlc. The whole affair is so constructed 
that It can be manipulated in a manner similar 
to an ordinary pen or pencil and thus it easy 
to use. The nozzle is so designed that the flow 
of ]>aint c.>n lic^ controlled so as to produce llnds 
of rny desired thickness and of uniform width. 
In the illustration reproduced herewith is shown 
one type of the implement in which the supply 
reservoir and the delivery noszle are made in 
one unit. In another form the reservoir and 
nozzle arc separated but connected together by 
means of a flexible tube so as to permit un- 
hindered operation. 


The abetfs information has been taken from copies of patent specifications. No further detods ore avatlabie except as tan he obtained from such speeificaiitmt. 




THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


H ere is the contribution of James T. 

Barkelew, an engineer and patent at- 
torney of Los Angeles (Great Republic Life 
Building), which we promised last month as 
a continuation of an article on photo-electric 
guiding of telescopes, written by Wilbur 
Silvertooth. It indicates how far he has 
progressed. Other amateurs are invited to 
take up the same problem and work on it. 
If a few amateurs will pound it hard enough. 



amateurdom may as a lesult have something 
to contribute to professional asir<»nomy. Sic 
’em, Tige. 

Mr. Barkel ew writes: 

S OME time ago, Geoigc Mitchell and 1 
did a little arm-chair work on auto- 
matic telescope guiding. George is a tele- 
scope nut. In his spare moments he is the 
guiding genius of the Mitchell Camera 
Corporation. In the course of evolving sev- 
eral different phynical schemes for auto- 
matic guiding of telescopes, some shown in 
the sketches, we have found several diffi- 
culties that any successful automatic guide 
apparently must overcome. 

The guiding star image is very small and 
of very low total illumination. In the form 
of 1 the square shim S between four totally 
reflecting prisms P (two shown) can be 
located out of focus, so that the enlarged 
image A will just occupy the shim end or 
somewhat overlap all of its edges. If the 
image moves, one or two of the light-sensi- 
tive cells receives more light, the opposite 
one or ones receiving less. A magnifier or 
condenser at M may concentrate the light 
on the cell. 

In 11 a four-sided pyramidal prism has a 
small flat on top, and the image lies on or 
overlaps the flat, the light from the over- 
lapping portions of the image being surface 
reflected to the four cells C, The smaller 
this point flat can be made, the better, as 
more light then goes to each cell. A major 
problem seems to lie in getting as much 
light as possible to each cell; the average 
guiding star that one can count on is so 
faint that the reliable sensitivity limit of 
the cell is closely approached. 


The scheme of III was gotten up to off- 
set small image size and normally to throw 
half the light into each of two cells. Here 
// is a half-transmissive mirror and EE are 
sharp edges adjusted to pass half images. 
This form, however, requires duplication 
for the other two directions. Other physical 
forms we have worked on involve oscillating 
edge plates and prisms which will periodi- 
cally throw light from an image portion on 
the cells. Those are probably too compli- 
cated mechanically, and on the whole the 
single prism set in out-of-focus arrange- 
ment appears best, particularly as the small 
prism element may he put on a star image 
in the focal field of the main objective, 
along with the photographic plate. 

One can readily visualize, mounted on the 
plate holder, a small element including the 
prism set and the cells. Microscopic observa- 
tion of the image through the prism would 
facilitate setting. Russel W. Porter, who 
has made many suggestions [Nowhere in 
print, but orally; the two are neighbors. — 
E(i.\ has suggested that the prism might 
he a cone rather than a pyramid, and that 
the cone, like a pyramid, could he set base- 





on or point-on to the light. Condensers again 
could he used to gather the light spread by 
reflection from the cone’s surface. He also 
suggests additional reflecting surfaces 
around the prism to reflect the beams up 
to the cells supported above the prism, in 
order to minimize the lateral space taken up 
at the plane of the plate holder. 

By mounting the guiding element at the 
plate holder, and applying the corrective 
movements directly to the holder, the in- 
ertia lag of the whole system may be reduced 
to a minimum. The plate holder may be 
made as light as possible, mounted on anti- 
friction hearings; and the final driving mo- 
tors, utilizing the amplified Gtirrenis from 
the cells, connected directly to the plate 
adjusting screws whose pitch would depend 
on the load, the requisite acceleration, and 
the motor characteristics. A motor of small 
inertia seems indicated. 

The inertia lag may thus be cut down to 
compare favorably with manual guiding. 
There is left, however, the sensitivity lag 
which is inherent in any such system and 
which appears to constitute the major diffi- 
culty. 


In the sketch IV, lag a may represent the 
distance beyond edge or beyond normal, 
which the image must move in order to ac- 
tuate the cell sufficiently to obtain a cor- 
rective result from the system. Suppose that 
b and c similarly represent time or inertia 
lags in the system. These latter may be 
reduced to much less than the correspond- 
ing lags in the average personal element in 
manual guiding; but the reduction of sen- 
sitivity lag a seems to present major diffi- 
culties. 

Assume the simple movement of the image 
from a normal position, on an excursion out 
and back. Sensitivity lag not only puts the 
plate movement behind the image' on the 
way out and back, hut, most important, 
brings the plate back to a stopping position 
short by an amount primarily equal to the 
sensitivity lag. Now, if inertia lag is equal 
to sensitivity lag, then the over-run of the 
mechanical parts may make up for the 
sensitivity lag, and finally bring the plate 
to proper position. That, however, depends 
on the assumption that the image is going 
to move hack to normal in a straight line— 
an assumption by no means justified. 
Furthermore, the simple case of the image 
having a normal position from which it 
makes temporary excursions is probably not 
the fact, although the image undoubtedly 
does predominantly o< ciipy a definite small 
circle. The actual fact is probably a con- 
stantly moving image; hut, whatever the 
conditions may he, the sensitivity lag has 
the effect at all limes of putting the plate 
position behind the image position by an 



amount dependent on the lag, even though 
the image may come to a position of ef- 
fective rest. 

Sensitivity lag allows the image to move 
outwardly a certain distance without any 
corresponding control movement at all; the 
image can thus move around in a circle hav- 
ing a radius equal to the image radius plus 
the lag, without the control operating. And 
to attempt to correct the senritivity lag by 
an equal inertia lag (over-run) thus means 
that the combined lag would be twice the 
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seiwitlvfly ltg» wid the resultant eUr image 
very large. 

The problem consequently seems to be 
one of eliminating the inertia lags and re- 
ducing the sensitivity lag to a very small 
amount. If the star image is of the order 
of 0.0001 of an inch, the variation in manual 
positioning by any one eye, while the image 
is still, is probably only a fraction of that 
amount. The sensitivity lag of an automatic 
control must thus be less than such fraction, 
to be worth while in improving photography. 



Magnification of the image movement 
might help, but we have to remember that 
the guiding star image is now viewed 
through a magnifier, so that the magnified 
movements are availed of for following. The 
problem thus seems to resolve itself into one 
of providing an extremely sensitive system. 
One thought we have had in that direction 
is that the star image may be allowed to 
overlap all four edges in its normal position, 
thus normally affecting each of the four 
sensitive cells equally. Approximately one 
half overlap would give the greatest instant 
difference between increasing and decreas- 
ing overlaps. Then it might be possible to 
develop a balanced electrical system, siudi 
that a very minute unbalance of the oppos- 
ing light-sensitive elements might result in 
a relatively very large current unbalance 
which would then be used for motive control. 

Another manner of operating in the same 
way might be as follows. Instead of having 
the star image normally overlapping in all 
directions, let it normally overlap in two 
directions, say north and east. In other 
words, the constant tendency of ihe image 
could be to over-run in those directions. 
Then the two sensitive cell controlled cur- 
rents might be balanced against two con- 
stant currents, with unbalance producing a 
large resultant. 

All of this is about as far as we have 
gotten on the general subject, except to 
conclude that in any case the automatic 
system should have some kind of automatic 
occult er to cover the plate whenever the 
star image becomes so active as to run away 
from the control, or expands to a blur, or, 
what amounts to both those things, shim- 
mers around rapidly. 

M r. BARKELEW’S contribution, pre- 
sented above, ends the discussioa of 
this subject for the time being; the next 
stage being legically when somebody sends 
in something indicating results. In the 
.meantime, we sound the last call for the 
annual convention of teletcope nuts, to be 
held Saturday, July 21, at Stellafane^ 
Springfield, Vermont. Everybody come. 


Forced to Change Policy 

When I started to supply amateur telescope makers 
with supplies, the business was so small that it was not 
too hard for me to answer the questions which my cus- 
tomers and others wrote in to me. But now the volume 
of correspondence has grown so huge that it seriously 
interferes with my filling orders, and getting out my 
shopwork on mounts and special designs. 

THEREFORE: — Please try to interpret your instruc- 
tions in your hooks or pamphlets. If too puzzled 
write me your problems, and enclose a consultation fee 
of one dollar. 

Mirrors still tested free of charge. Write for 
free price list on supplies and specialties to 

JOHN M. PIERCE 11 Harvard Sf., Springfield^ Vermont 



We Have the Following Telescope Parts 
For Sale for Immediate Delivery 

Pent* r*rlsm. Uth of Int-h II 75 

I.arKe Prhni, total renertion 90 desreei. 1% Iwh 14.00 
KauHing adjUMtabld with e>e and Held 

lens $3,00 

Lrrrtor ai'tirnmatlc ohJettl\i* 7H ln»h fwus by 
1 *4 inrh, two Irns. hraw tube . $3 00 

Oiijefthc 14tii foriirtMrbromntlc l«nti. in dia $1.60 


^ WEIL’S CURIOSITY SHOP 
20 South SMond St. Philtdelphia. Pa. 


MIRROIIS SILVERED 
and LACQUERED 

BRAtHBAa’S PROCBM 


$2 25: to 10"— $4 00, Not Prepaid 

Let an cxporlaneefl elieinlxt ulUer joui mirror 

- ... ?• SOUTHER. Ph.D. 

230 Beverly Retd Pimburgh, 16, Pa. 



Il'rt/c Fnr 
Price Liet 


AMATEUR TELESCOPE 
BUILDERS 

O\or 2'> year* manufarturing quartz 
and RiaHi optlia for ailentlflc In 
Ktrumentfl li jour at'^urann* of cor 
ceit optical parte and aupplle<t. 

A. 0, Jeoet Optical Worki 
Cambridge, Matt. 



GENUINE 

Achromatic Refractors 


While our instruments are of the 
highest quality, and their perform- 
ance and workmanship are guaran- 
teed, we arc pleased to announce that 
the world’s lowest prices arc still 
maintained. Illustrated “Catalogue 
and Telescopist’s Handbook” 10c 
postpaid. 

OPTICAL RESEARCH ASSOCIATES 
P. O. Box 33S PlainBeld, N. J. 


^TELESCOPE MAKERS 

Here’s j’our opportunity to build that extra telescope 
at remarkably fow cost 8" discs, 1" and IVk" thick. 

S uaraoteed quality. Complete set. including 2 glass 
Iscs. abrasives, pitch, beeswax and rouge, toe only $5 

PRISMS GUARANTEED SATISFACTORY 
Vat 11/16''-$!; 

RACK AND PINION EYEPIECE HOLD- 
ERS, pTNlalea made. Btaiidard lyo’^.^.M. 

RAMSDBNBYBPIECES-HlBHt iimllty 

.braes mt^aia, itaadartf lYa" diam. 

*1,66- r - * 


F.L. I low oyoploie ataai iW* 
xyCRItcqpi_ii!ada by WOil 


P.L...- 


— 12.50 
LCHSAk "'’ . 

; ..S:m 

Free eotoloa an Teldeoepoe. Xliereaeopes. RiweeBlors. 
Ota. Comptaia Initrnetiona far Telaaeape Making, loe 

PRECISION OPTICAL SUPPLY CO. 
991 B. lS3ni Snoot Now York Qty 


I 


REFLECTOR MOUNTINGS 

Real ProfcflAionul Mountings for 
AmuteurA 

Hfiivj ruHtingA Squdiu nist Iron pier 
Smooth Slow MotioUN Uvnely foi jour tubo. 

6" $4S 00 . 8"- t'iO 00 
.Sfiul for Pliotograph 

LEE MACHINE CO 

I426B Northlawn Ave Detroit, Mich. 


TELESCOPE MIRRORS 


ALUMINIZED 


Evaporation Procesa 

Aluinlnutn provldoa the luont perfccl reliertlng surface 
knuwn today. It is nrHititallj nun-taruUhlng c\ei) in 
the poorest tttniospherc ('out Is more permanent than 
ullvcr. Coat is reasonable. No lacquer required l»rlees 
furnished on request 


4006 Addison St. 


AMERICAN TELESCOPE CO. 


Chicago. Ill 


ALUMINIZE 

Aluttiltium deposited by evaporation and condensatlott 
In hiKh SNdiiim makes un Ideal KUrfuce for mirrors and 
xctondarlcH Cronipl jcr\lre on mirrors up to H Inches. 
Opuiiuo and hulf (‘ustlngs of other metals to order, 
rrlics reasonable 


LEROY M. 
5509'/a Lincoln Avo. 


E. CLAUSING 


Chlcogo. III. 


Astronomical Telescopes 

Both Equatoiial and Altazimuth. Com- 
[)lele matcn.tls for amateurs Six cents in 
stamps for illustrated catalog. 

TINSLEY LABORATORIES 

3017 Wheeler St. Berkeley, Caltfortila 



RAMSOEN EYEPIECES 

l.rnscB made from finest nntiral glas;! 
.Mountings of polished brunt 
... qualify cyepltne 

0 li. Hi" Each $4 00 

SILVERED DIA<X)NALS 

Use in place of priama 
Front face ailvered and lacquered 
Diagonal for 6" Mirror $ .50 lU" x 
;; ;; s;; “ . 75 x 2 - 

16" ” 1 00 2" X W* 

12" " I.r.o X 3" 

MIRRORS 

Silvered and Laeqaered 

Braahear Procesa 

.. T' to 12'' $5.00 

>5rlt« for circular of suppllai for Telescope Makers 

^ DONALD A. PATCH 

38 CraocBnt Stnat V* 
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Are you seeking 
a school or 
summer camp? 

HTo THOSE seeking guidance 
in selecting a school or college 
we suggest that they refer to 
the Special School Section of 
the current issue of Harpers 
Magazine now on sale 

In this issue will be found the 
announcements of many of 
the best schools and summer 
camps — academic, prepara- 
tory, finishing, junior college, 
military, and special schools. 

A wide range of schools and 
camps in all localities, to fit 
all purposes and purses, that 
will help you in the selection 
of the one best suited to your 
needs. 

Our Bureau v til be glad to aid 
vou in ffdjing your pariuulat 
school or summer camp problem 
Address Educational Bureau 

HARPERS MAGAZINE 

49 Bait 33td Street New York, N. Y. 


Folly oerrHitMl. Prep«rt« 
AoN fociilty. Small cImsc*. 
Lower School for 


Photocells and 
Their Application 

By V. K. Zworykin and 
E. D. Wilson 

This second edition has licrn great- 
ly enlarged to include a fresh 
wealth of information and record 
the significant advances since this 
well-received text made its appear- 
ance. Five new chapters have l)een 
added and all has been rearranged 
and augmented, thus telling the last 
word in a field which had no bib- 
liography in book form. We predic t 
the new material will make as wide 
a sale as the first edition enjoyed. 
I3JI0 postpaid 

SCIENTIFIC AMERICAN 

24 WmI 4(lth Stn New Yoric, N. Y. 
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tion is one of beat regulation. The flow of 
heat from the human body determines in 
part its comfort and health. 

Deep breathing exercises. Dizziness or 
actual faint may follow when these are 
enforced. Such excessive “washing out” of 
the carbon dioxide in the blood Is useless 
if not harmful. Breathing should be only 
in response to body activity. 

That washing out the interior by en- 
couraging drinking large amounts of water 
IS good for the system. Given a ready sup- 
ply, normal people will drink what they 
really need. Related to this is overemphasis 
on constipation, intestinal regularity, and 
laxatives. “The troubles attributed to auto- 
intoxication are more mythical than real/* 

Especially when we were children we 
were told, “Don’t eat between meals.” How- 
ever, social custom alone has set the time 
for eating, and between-meal “piecing” need 
not be harmful if the total quantity and 
quality of food are sufficient. Related to this 
is the taboo against combining sour foods 
and milk; the normal stomach secretions 
are always more acid than any food. 

“Green apples cause stomach ache.” 
These much maligned fruits, and other 
foods, have been blamed for many stomach 
aches which were in reality symptoms of 
appendicitis or some other serious internal 
trouble. Taking physics under these cir- 
cumstances “comes under the heading of 
suicidal procedures.” 

“Keep clean to be healthy.” Bathing and 
washing are important “for esthetic and 
social reasons,” but their health virtues are 
difficult or impossible to prove. 

“Kidney disease.” The layman’s symp- 
toms of pain in the back and urine irregu- 
larities are in fact rare in kidney disease 
and the association should be dropped. 

“Take some medicine.” Don’t, unless the 
doctor gives it, and do not force him to 
do so if he apparently does not think it 
necessary. 

“Stand up straight.” Personal appear- 
ance and self respect should dictate a good 


posture. It is likely that good posture de- 
pends on good health and not vice versa. 

“Drink more milk.” Usually not bad 
advice. Milk is a nearly complete food, but 
many are “sensitized” to it and suffer skin 
rashes and gastro-intestinal symptoms more 
serious than the benefits received. 


New Farm Tillage Laboratory 

A new farm tillage laboratory — ^the only 
one of its kind in the world— in which 
studies will be made to find the types of 
machines best suited economically to the 
soils of the southeast, will be built by the 
U. S. Department of Agriculture, at Ala- 
bama Polytechnic Institute, Auburn. 

The Federal Bureau of Agricultural En- 
gineering will construct nine shallow pits, 
each 20 feet wide, 250 feet long, and 2 feel 
deep. Into each pit will be dumped 10 car- 
loads of topsoil, a sample of one of the 
agricultural soils of the southeast, ranging 
from sand to clay. In these parallel pits the 
bureau can make practical comparative 
tests of plows and cultivating machinery at 
one location, working under controlled 
conditions. 

R. B. Gray, chief of the Mechanical 
Equipment Division of the bureau, will 
supervise the new lahoratofy work. John W. 
Randolph, a bureau engineer, will have 
charge of experiments and will work in 
co-operation with M. L. Nichols, head of 
the Department of Agricultural Engineering 
of the Alabama Institute. 

All plots will l>e adequately drained, and 
will be separated by concrete walls ex- 
tending a few inches above the plot levels. 
The laboratory will be built with funds ob- 
tained from the Public Works Administra- 
tion and will cost about 110,000 dollars. 
The land upon which it is to be built is the 
property of the state of Alabama. 

Converted Locomotive Is More 
Powerful 

A LOCOMOTIVE which is said to he 
capable of doing the work of two ordi- 
nary engines has just been completed bv 
(he Baltimore and Ohio Railroad. Since this 
4-6-4 type has been converted from a 4-6-2 
and its working pressure greatly increased, 
some of the details, as passed on to us by 



Fira box xiul boiler of converted locomotive 




The powerful B dC O locomotive after convertloti 


Mr. G, H. Emerson, Chief of Motive Power 
and Equipment, are quoted below: 

This locomotive No. 5047, Class V-1, 350 
pounds boiler pressure and 74-inrh drivers 
was reconditioned by lengthening frames to 
replace the two-wheel with four-wheel 
trailer truck and new boiler at the Mount 
Clare Shops of the company in Baltimore, 
Maryland, being designed from designs 
made in the Mechanical Engineer's office, 
for hauling 14 car trains, such as compose 
the Capitol Limited on our lines between 
New Castle Junction, Pennsylvania, and 
Chicago, Illinois — a distance of 424 miles. 

To supply steam to maintain sustained 
speed, the Emerson water tube firebox 
boiler was used in its construction having 
a boiler capacity of 124.0 percent. (Cole’b 
rating.) 

This design of water tube firebox boiler 
has passed the experimental stage, as this 
company has been applying them for sev- 
eral years, and consists of a double row of 
staggered tubes forming the side wall of the 
firebox, set by rolling into a bottom header 
connecting the front and back water legs, 
with the upper ends of the tubes set into the 
top header, located alongside of a single 
steam drum forming firebox crown, making 
a centrally disposed connection with the 
barrel of the boiler. 

The header is connected to the drum by 
cross circulating tubes of a larger diameter 
than side tubes, and with wider sparing 
which checks too rapid circulation. 

Washout plugs are located in the top and 
bottom headers opposite the ends of the 
rows of tubes for inspection and cleaning 
purposes. This convenient arrangement 
avoids the entrance of the workmen into the 
steam drum for cleaning the tubes, saving 
considerable time and labor in the operation. 

The water tube side walls present per 
foot of length of firebox a greatly increased 
heating surface exposed to the action of 
the radiant heat, and have resulted in much 
more efficient steam generation. 

Mr. Fowler, from experiments reported to 
the Master Mechanic's Association, at one 
time stated that the value for heat transfer 
of firebox heating surface was eight times 
greater than the Mler tube heating surface. 

This design lends itself to being extended 
forward to increase firebox capacity to take 
advantage of the higher value of the radiant 
heat. 

The 5047, a 4-64 type with tractive power 
of 52|000 pounds without booster, arfd 
644M9P pounm Ivith booster, will do the work 
o! <vro of the former P-lc, 4-6-2 type locomo- 

a ol 46,iOOO pounds tractive power for^ 

’ mod oti these runs, 

A comparison of the elements shown be- 
low of the water tube boiler of the 5047 


wirh the conventional staybolt firebox of 
the Pic will give the points contributing 
to the super performance of the 5047 boiler. 

New Boiler with Water Tube Firebox 

Tubes No & Dlani iO") 

Flues 10 6%'' 

0\Pr Tube Sheets Ifi' lU" 

Firebox Sl/e x 132" 

r.rate Area R8 8q Ft 

Boiler capacity (Cole‘B rating) 124 O'/C 

HEATING SURFACES 
(8q Ft) 

Firebox 82'> 

Tubes & Flues 28*^3 

Total 8678 

Superheating 1015 

EVAPORATION 

(lbs) 


Conventional Staybolt Firebox Removed 
IROM P-lc Lo(o. 


Tubes No Sc niarn 

218 

2»4" 

Flues 

^4 


0\er Tube Sheets 

21' 

0" 

Firebox HIxe 

81" X 120" 

Grato Area 

Boiler ( apacltv ((Nile's rating) 

70 0 Bq 
010% 

Ft 


HEATING SURFACE 
(Sq Ft ) 

Firebox 

Tubes Si Flues 
Total 

Superheating 

EVAPORATION 

Obs) 


Bothersome Bacteria Commit 
Suidde 

B eating bacteria at their own business 
has made money for the manufacturers 
of fiber-board. One popular variety of fiber- 
board is made from the tough fibrous pulp 
remaining after sugar cane is ground up 
to extract its sugar. This material, known 
as "bagasse," piles up around the sugar 
mills during the three-months’ grinding sea- 
son faster than it can be manufactured into 
fiber-board. Its storage has long presented 
a problem, for the bagasse is subject to 
attack by bacteria, molds, and fungus. 
Now, however, E, C. Lathrop and T. B. 
Munroe, two chemists of the Celotex Com- 
pany, have devised a method which forces 
the bacteria to commit suicide and to kill 
off the molds and fungi that formerly rav- 
aged the raw material. 

The secret is simple. The scientists found 
that by merely gathering the bagasse into 
bales, the bacteria, feeding on the residual 
sugar in the fiber, would produce heat by 
fermentation sufficient to raise the tempera- 
ture at the center of the bale to ^42 degrees, 
Fahrenheit, and keep it there for (wo or 


[if ...... ,1 




LOCATION 

Ocean City — 10 miles south 
of Atlantic City, connecting 
by trolley or bus. A delight- 
ful family resort, strictly 
Christian. Has all the advan- 
tages of Atlantic City, but 
none of its disadvantages. 
A strictly Summer resort, 
composed chiefly of cot- 
tagers from Philadelphia 
and Pennsylvania and New 
Jersey cities. 

THE HOTEL 

Directly on the beach front, 
fireproof and operated on 
the Ameiican Plan, offers 
every advantage to be found 
in the best resort hotels. 
There are three outdoor sea- 
water swimming pools — a 
diving pool, large swimming 
pool, and kiddies pool. 

RECREATION 

Several moving picture thea- 
tres. The Municipal Pier 
where free music concerts 
are given every evening. 
Three miles of Boardwalk 
and shops. Bathing in the 
ocean or pools, and boating 
and fishing, either in sur- 
rounding bays or ocean. 
Horseback riding and Golf 
at nearby Country Club. 

For the past 12 seasons. The 
Flanders has catered to a very 
discriminating clientele. Children 
arc especially welcome. 

Special 11)34 rates, upon application 
Season June 23 to October I 

J. HOWARD SLOCUM 

Manaqar 

HERBSST WILKS 
Aulitant Managar 
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mam controls tout 

Mact Mfi An lilt c tma i c t l tltOMtiCi compot- 
lag • mui't body may ba bovi^ for t^ ct^ M 

• phMtttcif tliop* But tht rMl ptrt of you it tht 
InlUiHtt crttlivt potrtt wWa—it intktt YOU • 
Svliif, vlltl Maf • 

* By Cht ptoptr utt el thlt crtttivt, tfttpiiit fotct 
wMiia you, you em DOMINATE YOUR 

tud mSlBR THE CONDITIONS WHICH 
SURROUND YOU, Tht Rotkr u dt nt htvt thowu 
thtuttiidt of Chiiikii^ mtn tad woota how to utt 
thit iafiaitt powtr, Lttm to dirtct tht iaatr 
proctiitt of your aaiad. 

Tills Free Book Explains 

Th t Rotckmdtat will ttad tht SINCBRE 
SBEIOER t Ittt copy of cht atw booh, ''Tht 
Witdom of tht Stgtt,'* which ttUt how you laty 
htcouM t tCttdtai of ihttt tgt-old cnicht. Addrttt 
t letter (aot • poelctrd of curiotity) toi 
Scribt H. E. U. 

MXKKUdAN BROTHERHOOD 

SAN JOSE. CAUf 6^\ 

Wttch for tht word AMORC. It't tht Syaibol 
of Rotkrucftn Auchtnticity. 


NEW! SENSATIONAL! 

110 VOLTS AC FOR AUTOS 


TIm MW AUTONATOR Mnnratra 110 Voli A C Currant In motor 


adiwtor tinM, ooniinutator or wira wound armaliire IdMl for 
tratini ^)IITAHI,I. Mound Gquiiini«ii(, A C lUdio H«t,. Noon 
BUetrie LighU. SMTshliglita Etand (or complata dataiia. 

AUTONATOR LABORATORIES. Inc. 

8442 Stuth ChittBt Avtnut Chlttft. Ifllnoli 


MAKE ARTIHCIAL MARBLE 

Colorful glossy tiles, no poltstilng, rather uncanny. 
Tabletops, bookondn. wiictMtones. ash trays, Imita- 
tion granite, sanitary floors Hard, incxpotislvu flre- 
proof ; enamela wood Kuhher iiiolds for making novel- 
ilet and statuary. 8ccrot cement processes Amaz- 
ing samples free. (So California, business reseried ) 
JOHN K. PAYN 

845 Orandi Vlita Avtnut Lot Angtlts, Ctlif. 


SPRINGFIELD RIFLE MODEL 1903 


Cal. 80. pounds, 43 Inrhfg Iona. 24 Inch harrol, an- 
ficmhled and retlnlshcd without bayonet at reduced prtre, 

f l0 fiO Hall cartrldRPH SJ '10 per ion IllUAtratcd rataluw. 
938. 304 PMK^M, Armj-Ng\y c<|ul|inieni, niNllcil fur 'in 
centu, NKW circular tor 8c Htamp JCNtabItxlied 180'i 
FRANCIS BANNERMAN SONS. SOI B*way. N. Y. City 



CHEMISTS 

NEW CATALOGS 

Catalog Ihtlna 10,000 chemlcalii, druf:<T, 
fluvor-t. etc and 1,7U0 Hclentltlc Imokii, 
Bent for 25c. Catalog with 3 000 lllux- 
trationii of laboratory apparatua .3rM' 
Olaaa Still an Illustrated, Cap 1 Qt . 
$9 00 . 

LABORATORY MATERIALS CO. 
637 East 7itt Strtst. Chloa|o, 111. 



AGENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 
for Bton (roau and offkt windowt. Anyem oM put tbrn 
•a. riM Moiplfa. Liberal oAm to auard mmU. 
MBTALLIC I KTTKR CO 440 N Clark (M.. CI,m«o 

WANTEI 

rv BRANCH 

\J MANUFACTURERS 


On Bmall or large scale for our NEW LINE of Cant 
Metal B and lOo No\eltiet. Aiitnmobllea, Aditrayi. and 
other til year aelleri No apectal place or experience 
neoeiaary aa we fiirnlyh fall Inatructlona. with inutildB 
and cooperate In selling, tiao buy flnlRhed gooda 
Chance of a liretlna for man with amalt capital to 
get Into thla new and profitable induatry If you 
main atrletly buatnoaa and art over 21. write AT 
ONCB for detalla. aa whoteaalo aoaaon it now atarting. 

METAL CAST PRODUCTS CO. 
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three months, thus effectively hilling off 
the micro-organisms which cause decay. 

The carbon dioxide evolved during this 
fermentation seems to carry away with it so 
much water vapor that only SO percent 
moisture is left in the bagasse instead of 
50 percent as it comes from the mill. In 
this drought the spores which survive the 
heat do not develop even after the mass 
cools. Boric acid is spread over the tops of 
the bales on the outside of the pile of bales 
where the temperature is lower and a 
roof covers the pile to keep off rain. 

The money savings in the first year were 
five times the total research cost, — A, E, E. 


Simple Fire Alarm 

O NE of the simplest fire alarms which 
has come to our attention recently is 
in the form of a small fuse that will melt 
and form an electric contact when heated to 
130 degrees. Fahrenheit, with the result that 
an electric bell will he started ringing. This 
fuse is mounted in a cartridge housing of 
the shape and size of an ordinary 15 ampere 
electric fuse and is held in place on a 
fuse block. It is called Thermotact. 

The wire attached to this fuse is con- 
nected to the electric door bell of a resi- 
dence. When a temperature higher than 
130 degrees is reached in the vicinity of the 
Thermofart, the continued ringing of the 
bell acts as an alarm. Obviously it is de- 
pendable because the door bell is usually 
kept in working order because of the regu- 
lar demands made upon it. 

A number of these devices scattered about 
the home— in the attic, the basement, the 
kitchen, or closets — should serve effectively 
to protect all parts of the home. 


A Less Poisonous Insecticide 

T he introduction of barium fluosilicate 
as an agricultural insecticide some few 
years ago by one of this country’s oldest 
chemical organizations was styled by an 
authority as the greatest development in 
insecllcides since the introduction of lead 
arsenate in the late years of the 19th 
Century. 

Private research activities on fluorine 
compounds as agricultural insecticides over 
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a period of years resulted in the ultimate 
selection of barium fluosilicate as a most 
practical material. Preliminary trials had 
indicated this material to be of high killing 
power to many important chewing insects, 
and with a high factor of safety to foliage 
of most plants. 

The study of barium fluosilicate then 
progressed to field trials under conunercial 
conditions, and the material gave indica- 
tions of being effective on practically all 
insects which the old materials had con- 
trolled, and on many of those important 
insects which had not been satisfactorily 
controlled by the old combinations. Free- 
dom from foliage injury in practically all 
trials, and practically no changes in spray- 
ing or dusting equipment or technique of 
application, were additional factors in favor 
of this new chemical insecticide. It is not 
necessary for the insect to feed on a host 
plant in order to get enough of the material 
to cause death. The very fart that the in- 
sect travels through the material on the 
plant or on the soil surface around the 
plant places it in immediate danger of 
death. 

While it is apparent from entomological 
research that fluorine compounds are more 
toxic to many insects than lead arsenate, 
the work of Henry Field Smythe and Henry 
F. Smythe, Jr., as published in Industrial 
and Engineering Chemhtry, indicates that 
with respect to humans, fluorine compounds 
leave a much wider margin of safety. 
Specifically, this work reports that thirteen 
limes as much barium fluosilicate is needed 
as lead arsenate to give the same chronic 
loxic effect from repealed doses. It is con- 
cluded that the use of fluorine insecticides 
would leave a much wider margin of safety 
than do arsenical materials between the 
weight of spray residue on fruit and the 
amount toxic to the consumer. 


Byrd^s Hermit Hut in Antarctica 

B etween Admiral Richard E. Byrd 
and the bleak Antarctic, where the 
thermometer drops to almost 1(X) degrees 
below zero, there are only the slim walls 
of his hut, a bare four inches in thickness. 
Within the hut, he has a cook-stove, a small 
heater and a lighting arrangement — to- 



Th« fint ummUf of Byrd’s sBotli polar htiti showing ahnninom foil hwlariofu 
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gather contiimlng only four quarts o! oil 
a Yot the Admiral reports that his 
quarters are decidedly livable. 

Four quarts of oil , , • four inches of 
wall ... on the hem of the South Pole! It 
doesn’t sound possible. And it wouldn’t be, 
except for the intervention of science in 
the form of two paper-thin layers of alumi- 
num foil or metallation. Embedded in the 
wall, they throw the heat, generated by the 
cook-stove, the heater, and the lights, and 
even from the Admiral’s body, back into 
the room, much in the manner of mirrors. 

It has been demonstrated that only about 
5 percent of radiant heat which strikes 
aluminum foil goes through — ^95 percent is 
reflected back. 

This white man’s igloo represents so re- 
markable a feat in the difficult art of keep- 
ing warm, that it is being exhibited in 
replica at A Century of Progress Exposition 
in Chicago, It occupies the plot facing the 
Byrd ship. The City of New York, which 
attracted hundreds of thousands of visitors 
last year. 

The hut 18 9 feet wide by 13 feet 1 inch 
long by 7 feet 1 inch high, the size of an 
automobile crate. Wooden pins are used in 
many parts after tiie fashion of old barn 
builders. A two-way trap door in the roof 
is security against the Admiral being hope- 
lessly buried beneath the snow. Vents for 
fresh air and for carrying away cooking 
fumes are provided, as well as a tunnel and 
a porch walled in by packing rases con- 
taining supplies. 

The house was made in panels to facili- 
tate dismantling and assembling. Each 
panel has on the inside a layer of fireproof 
canvas which is glued on white pine veneer 
% inch in thickness, covered on both sides 
with tough paper. Next comes a layer of 
heavy paper on both sides of which were 
glued the aluminum foil. The metallation, 
made by the Reynolds Metals Company, 
was inserted loosely and not glued to the 
veneer, in order to create air spaces. Back 
of this and progressing toward the outer 
wall came a sheet of waterproof paper, 
wavy of surface and not fitting snugly 
against the foil. 

A half-inch blanket of kapok came next, 
then another sheet of waterproof paper, 
then another blanket, another sheet. A laver 
of heavy paper coated on one side only with 
metallation facing inwards was next, and 
finally another panel of paper covered 
veneer. All of it was held together by a 
strip of while pine four inches wide ami 
one inch thick. 

New Study and Reading Lamp 

S EEING conditions in our schools and 
universities are in line for considerable 
improvement, following a nation-wide sur- 
vey of the lighting in the study rooms of 
dormitories and fraternity houses by the 
Illuminating Engineering Society. 

In its survey, the Society found that the 
lighting conditions were far below the 
standard of good practice and are largely 
responsible for the 40 percent of defective 
ey^ghl existing among the student class ‘ 
in tUa country. In many instances the severe 
economiaa, necessarily, but unwisely prac- 
ticed during the depression, placed restric- 
tidaii'‘oii the amount of light available. 
Cottaequently, the level of illumination on 
the average study desk was usually so low 
that it seriously impaired the vision of the 



The new study lamp, showing di- 
rect and indirect lighting features 


students while they themselves were una- 
ware of the fact. 

Ab an outgmwth of these disclosures, the 
Illuminating Engineering Society is recom- 
mending a lamp of special design for the 
study rooms of our college dormitories and 
fraternity houses. Modelled after an ordi- 
nary table lamp, tins new design has an 
inverted bowl of translucent glass, open at 
the top, and produces a combination of 
direct and indirect illumination. The stand- 
ard lOO-watl lamp which is specified for 
the T.E.S. study and reading lamp, is 
somewhat larger than that generally found 
in such lighting units. Surface brightness 
of the light source, however, is kept below 
three foot -candles per square inch by the 
translucent glass of the howl. 

The open-top howl in the I.K.S. study and 
reading lamp sends considerable light to 
the ceiling and produces a good level of 
indirect illumination which lifts the familiar 
veil of darkness around a study desk and 
throughout the room. Removing the sharp 
contrast between the bright spot of illumina- 
tion on the desk top and dark shadows in 
the remainder of the room is expected to 
be an important factor in combating eye- 
strain. Student’s eyes will be spared the 
continual readjustment which tires the 
muscles and encourages strain. 

With a height of 28 inches, the I.E.S. 
study and reading lamp is considerably 
taller than most designs, which usually are 
so squat as to be of little value except 
perhaps as a decorative feature. It is this 
height, however, which is an important fac- 
tor in the good distribution of direct light 
on the desk top. 

Anxious to remove, once and for all, the 
evil of improper lighting in study quarters, 
the Dluniinating Engineering Society offers 
to certify all study lamps which conform 
to specifications. 


Salmon-Liver Oil 

P RESUMABLY both the rod ii-b who 
supplied the liver and the children who 
arc coaxed to take the oil will be pleased 
to learn that the salmon threatens to de- 
throne the cod as a source of vitamins. 
Two chemists of the United States Bureau 
of Fisheries, Charles Lee and Chester Tolle, 
have discovered that oil extracted from the 
liver of salmon contains more valuable 
vitamins than cod-liver oil. There are 500 
million pounds of salmon caught annually 
in this country, they state; of this weight 
2 percent is liver and 3 percent eggs. The 
livers are 5 to 8 percent oil, the eggs 10 
to 12 percent. 

Tests were made on the vitamin A and 
vitamin D potency of the two kinds of 
oils by feeding measured doses to rats. The 
results of tests reported in industrial md 
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A new sfsndard-ilied microfcope with 
standard optics and a fine adjustmenK 
Just the instrument for the student of mb 
croscopy. Has double revolving nose-piece, 
concave mirror, rotatable disc diaphragm, 
and large stage. 


If you want a microscope that will do really 
fira work at a reasonable price, 

B&L Microscope FB is ideal. Price {jk 

only^ 


Alto a naw book, "Advanfuras With tha Mlcro- 
icopa," 440 pagai, 365 Illuitratlons. Covars avary 
phata of microicopv of Intarast to tha amataur. 
Prtca $7.50. 


Writa to Bautch S Lomb Optical Co. 
644 St. Paul St., Rochastar, N. Y. 
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Authors, 

Writers, Speakers 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv* 
en; possible markets quoted— 
^1.00 per thousand words. 

Every manuscript ^serviced” 
by two active editors of long 
experience. 

Speeches and manuscripu 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 
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Engineering Chemistry show thit salmoit* 
liver oils are approximately 5 to 20 times 
as potent in vitamin A and twice as potent 
in vitamin D as is coddiver oil. The oil 
from the eggs was in no case superior to 
cod-liver oil either in A potency or in D 
potency. — A, E. B. 


Face Powder from Apricot Seed 

F rom apricot seed. Great Britain manu- 
factures face powder, Germany high 
explosives, and an Australian firm confec- 
tionery. The state cannery at Leeton, New 
South Wales, has discovered the fact and 
is rejoicing accordingly. They have just 
disposed of a 50-ton dump of “stones'* at 
250 dollars a ton. 

In Victoria, where most of the apricots 
are grown, orchardists are much cheered 
at the thought of being thus able to turn 
to profit the portion of the fruit that was 
formerly wasted. 


Wines Clarified by Skim Milk 

F iltering a wine may leave it bright 
but upon standing a short time, it may 
again throw out a cloud. Many methods 
using powders such as silica gel, bentonite, 
or barium sulfate and talc work well in 
some cases but Bhimenthal and Blumenfeld 
in the June issue of Food Industries de- 
scribe methods which give uniformly good 
results. 

One is to add one ounce of skimmed milk 
for every 50 gallons of wine and filter it 
without waiting for it to settle. 

Adding 2 ounces of vegetable carbon to 
50 gallons of cloudy wine, agitating, set- 
tling for 48 hours and filtering through 
ashes to pulp also gives good results. The 
bouquet lost by the wine is negligible. The 
charcoal also causes a young wine to take 
on age, especially if it is a white wine. 
—A. E, B, 


Acetyl-Choline May Prevent 
Benzene Poisoning 

T he many cases of sudden death due 
to benzene poisoning that occur each 
year in various industries where benzene 
is commonly used as a solvent may be pre- 
vented by an injection of the drug, acetyl- 
choline. This announcement was made re- 
cently before the New Haven Medical So- 
ciety by Dr. Louis H. Nahum, of the Yale 
Medical School, who told of his work in 
this field with Dr. H. E. Hoff, also of the 
Yale medical faculty. 

Benzol vapor, Dr. Nahum explained, pro- 
duces an abnormal sensitivity of the heart 
to adrenalin, a common constituent of the 
blood, bringing about an irregularity in the 
heart beat which causes death. Adrenalin, 
incidentally, is sometimes injected into a 
heart that has stopped beating, in an effort 
to restore life. Excitement and physical 
activity predispose to the occurrence of sud- 
den death by benzol vapor. Excitement, 
moreover, is a condition in which the 
adrenalin glands pour into the blood large 
amounts of adrenalin. Animals deprived of 
adrenalin did not die of ventricular-fibrilla- 
tion, the fatal irregularity of heart action 
whi^ appears to be the cause of death in 
benzene poisoning, 

“We found, further, that an injection of 
acetyl*choline counteracted the action of 


the adrenalin and protected the animala 
against this fatal irregularity,** Dr. Nahum 
said. 

This finding, while important in itself, 
opens up a new field of Investigation of 
the causes for death by heart failure. 
Adrenalin under abnormal conditions, one 
of them being exposure to benzol vapors, 
produces ventricular-fibrillation. 

Whether other conditions, heretofore 
overlooked by physicians, predispose the 
heart to the lethal action of the adrenalin, 
remains to be investigated. — Science Ser^ 
vice. 


CURRENT BULLETIN 
BRIEFS 


Thf Carrifr Weathermaker — Manufac- 
tured Weather for the Homf, describes 
the Carrier Air Conditioning System which 
is used in industry and the home. This is 
one of a number of pamphlets on allied 
«iubjects: The others are entitled “Why 
Fight The Weather?", “Carner-Brunswick 
Refrigeration," and “Air-Conditioning 
Principles and Equipment." fTrUe Scien^ 
tific American for Booklets 8 A, — Gratis, 

The Oldfr Employe in Industry. This is 
one of the many publications issued by 
the Policyholders* Service Bureau in the in- 
terest of heller management in business. 
There are many factors involved which are 
adequately dealt with. Metropolitan Life 
Insurance Company ^ 1 Madison Ave,^ New 
York City,-- Gratis, 

World Unify as Recorded in History. 

(“International Conciliation," February, 
1934, No. 297.) By Elbert D. Thomas, 
United States Senator from Utah, former- 
ly Professor of History and Political 
Science at the University of Utah. In his 
brief treatment of the subject Senator 
Thomas cites interesting examples in sup- 
port of his thesis and stresses the necessity 
of a broader interpretation of historical 
events if unity of action on present-day 
problems is to be attained. Carnegie En^ 
dowment for International Peace, 44 Port^ 
land St,, Worcester, Mass, — 5 cents. 

The General Electric Institute. Now a 
new and greater Institute unites under 
one roof the function of three Institutes 
that were previously separate — the Lighting, 
Kitchen, and Refrigeration Institutes, with 
the most modern equipment and much of 
the best available teaching talent. The new 
Institute is prepared to give a unique train- 
ing, intensive and highly practical. Strange 
to say, it is a training center with no tu- 
ition. A beautifully illustrated pamphlet 
may be obtained by writing to The General 
Electric Co,, Nela Park^ Cleveland^ Ohio , — 
Gratis, 

United States Earthquakes in 1932. By 
Frank Neumann. Superintendent of 
Documents, Washington, D, C,t^ cents 
coin. 


Railway and Locomotivs Historical 
Society, Inc.— New York Chapter. 
Now more than a century after the advent 
of the railroad an CHganized effort is being 
made to bring together all availahie reliea 
portraying the tremendous groigtli Shis' 
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country’s greatest industry. Those who 
would like further information and liter- 
ature should address the Alew York Chap- 
ter. Post Office Box 434, Madison Square 
Station, New York City. — Gratis, 


Bacon’s Publicity Manual is a complete 
and up-to-date directory of 1600 Amer- 
ican and Canadian business and trade 
papers, classified by markets, with an anal- 
ysis of the types of editorial material 
used by each publication. There are also 
many practical suggestions regarding prep- 
aration of manuscript and illustratiuns. H. 
H. Bacon & Co., 608 South Dearborn St.. 
Chicago, III.- $3.00. 


SCIENCE REPLIES 

i Continued from page 79) 

velopment work, failure is a common 
thing and, if we gave up the principle 
every time an experiment failed, we 
could accomplish nothing. Our civilization 
as a whole is new. It is in itself an experi- 
ment. Just because we have encountered 
difficulties is no cause for despair. We must 
find out what is wrong and remedy it, but 
we must not give up hope of a better and 
more secure life. 

We are being told that if we develop new 
things we must accept the responsibility 
of seeing that they are properly used. We 
believe that many of the principles that 
have been developed in the physical sci- 
ences can be used in the study of the social 
sciences and we stand ready to contribute 
in any way that wc can to this work. 

Most people think that science and in- 
dustry are interested only in the develop- 
ment of labor-saving machinery. This is 
entirely a false notion. We must not forget 
that for the past years when the great 
building of our railroads, cities and indus- 
trial plants was going on, this labor saving 
was a most important thing because we 
did not have enough people to do the work. 
And only five years ago we had a scarcity 
of labor in this country. 

Science is very much more interested in 
the production of labor-producing projects 
and inventions, than in labor saving. I can- 
not help but feel that in a very short time 
we are going to break loose another great 
piece of basic information which will keep 
us industrially busy for a great many years 
to come. 

If you will only recognize how much 
there is yet to be done that will be of gen- 
eral ^ood to the whole human family, then 
we need not worry, but we must be bold 
enough to take those forward steps which 
will bring back prosperity in any measure 
that we desire, or in any measure which 
we have imagination enough to conceive. 

From DR, ABBOT i 

I HAVE read Secretary Wallace’s article 
with much interest and sympathy. From 
general principles it seems clear that the 
more bountiful is Nature and the more 
clever and Informed is man, the greater 
should be human comfort. If society were 
as well organized as scientific research must 
bif td attain succfiss, the reduction by means 
of research of the amount of work required 
to provide necessities, comforts, and rea- 
atmable luxuries lor everybody would be no 


evil to anybody, but a universal blessing. 
In other words, it is not work but the 
products of work that people need. 

Greed, dishonesty, distrust, and incompe- 
tence stand in the way of such a social re- 
organization. Whether society can function 
automatically, as heretofore, and accom- 
plish the desirable end of giving everybody 
reasonable comfort from childhood to old 
age, is uncertain. Whether general consent 
and support can be gained for a social or- 
ganization wherein an intelligent govern- 
ment would cause want and supply to co- 
ordinate harmoniously, is doiibtfiil. 

Secretary Wallace implies that those 
whose acute minds and prolonged training 
fit them for scientific research ought to de- 
vote themselves to the improvement of so- 
cial organization. No doubt he would agree 
that some kinds of scientific specialists 
would waste their time if they turned from 
their present pursuits to these social prob- 
lems. 

Possibly, however, he might approve a 
plan whereby the National Academy of 
Sciences, co-operating with other scientific 
organizations, should appoint a large com- 
mittee with power to add to its member- 
ship, and to solicit moderate financial sup- 
port, to the end of making recommendations 
as to practicable improvements in our social 
organization. Scientific men are accus- 
tomed to meet and conquer difficulties of 
a physical nature in their experiments. 
Perhaps buch a committee might devise 
ways and means to overcome the four 
giants named above, which bar the path 
to happiness. 


RESEARCH AND THE 
MOTOR CAR 

(Continued from page 63) 


tests under conditions representing the ne- 
verest requirements of actual use. We can- 
not recall any other engineering laboratory 
or workshop where this principle has been 
so fully recognized and applied. 

The owner of a modern automobile mum 
have his car start up in the severest of cold 
weather. Accordingly a huge cold chamber 
IS provided in which an entire car can be 
submitted to a temperature of — 20 degrees 
Fahrenheit ; it is expected to start function- 
ing immediately after the ordeal. A smaller 
cold chamber is specially directed to the 
study of low temperature effects on the 
carbureter. 

.Some years ago automobile dealers in 
Belgium found that the roads of that coun- 
try made of cobble stones with a discon- 
certing and pronounced rise in the center 
caused trouble in the sturdiest American 
cars. From this developed an instrument 
of torture called the Belgian Roll. In the 
use of this device, a car, fully equipped 
and ready for operation, is lashed down 
at one end and mounted on four double 
sets of huge rollers. These rollers are re- 
volved at varying speeds, and on their sur- 
faces have projections several inches in 
height, arranged unsymmetrically. The car 
is therefore subjected to an agonizing or- 
deal where high speed is combined with 
unequal and violent jolts and bumps fore- 
and-aft, and side to side. The car can be 
studied from below as well as at the sides 
while undergoing this teat. From- an en- 
gineer’s point of view, the Belgian Roll is 
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preferable even to repeated read teste in 
rough territory becaune the violence of the 
test can be systematically varied, intensity 
of test can be crowded into a short space 
of time, and the possibilities of systematic 
observation are greater. 

In another part of the laboratory we ob- 
served an armored chamber of steel and 
wood, embedded in the floor, where fly- 
wheels can lie spun up to a speed of ten 
ihmmand revolutions per minute or up to 
bursting speed, to determine their ultimate 
strength. 

Perhaps no element of the car must be 
so perfectly reliable as the steering gear, 
and we inspected the steering mechanism 
testing jig with considerable respect. A 
rack moving with a rapid reciprocating mo- 
tion turns a pinion to-and-fro. The pinion 
in turn oscillates the steering wheel and 
steering column, whose lower end func- 
tions against a heavy load imposed by a 
hydraulic plunger which resists motion in 
either direction. A few hours on the steer- 
ing-wheel jig is equivalent In its destruc- 
tive effects to several years of heavy driving 
on the road. The report of the engineer 
after such a test is the most instructive 
comment the design office can receive. 

Elsewhere a sound-proof door was opened 
for our benefit and we saw an array of dif- 
ferent types of horn. Through an electric 
make-and-hreak system these horns were 
continually sounded, several times a minute 
for days at a time. Even a Paris taxi driver 
with his continuous “honk! honkP* could 
scarcely put an automobile horn through an 
equal trial. 

Interior fabrics have little connection 
with safety, hut ladies dislike faded fabrics. 
Therefore, an ultra-violet ray test for fab- 
hrics has been devised and is constantly 
employed. Another curious mechanical de- 
vice pulls, bends, and twists fabrics simul- 
taneously, providing a test of wear and 
strength under conditions more severe than 
those of use. These tests arc only repre- 
sentative; safety and reliability are not 
tested only in the laboratory. Records of 
prolonged road tests are systematically 
studied and recorded, with the young men 
of the Chrysler Institute of Engineering re- 
ceiving practical training in how a beautiful 
design on paper stands up in actual usage. 

N EEDLE.S.S to say, the study of ma- 
terials is an integral part of automo- 
tive engineering. There is always an active 
exchange of ideas between metallurgists, 
chemists, and the car builders to the benefit 
of all concerned. In many instances, the 
automotive engineers have themselves made 
advances in the treatment or application of 
materials. In viewing the metallurgical and 
chemical laboratories we were particularly 
impressed with two developments — one the 
use of powdered metals, the other an in- 
tensive use of rubber in car construction. 

At first sight it would seem rather a 
waste of effort to powder pure metal, but 
engineers have even gone so far as to 
powder pure metals and then to re-con- 
sofidate them in the form of rods, bars, 
and tubes. The most striking instance of 
such use in the so-called “oil-less bearings*' 
the trade name of which is Oilite. Several 
years ago it was found that the so-called 
“oil-less** bearings were unsatisfactory, the 
principal deficiencies being lack of lubrica- 
tion, rapid wear, scoring, and disturbing 
noises in operation. Accordingly the Detroit 
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metallurgists undertook to develop their 
own oiMess bearings. 

“Oilite** is made of copper, tin, and elec- 
tric furnace graphite, all carefully pow- 
dered so that they will pass through a 150- 
mesh screen. These are carefully weighted, 
thoroughly mixed and fed into an automatic 
briquetting machine. Bearings are formed 
under very high pressures to any desired 
form. Subsequent operations are heat treat- 
ment and impregnation with oil, and final 
sizing of the outside and inside diameters. 
For heavy duty, satisfactory hearings have 
been made containing 30 to 40 percent by 
volume of oil. 

It was a most interesting sight to see the 
inetallurgist, W. G. Calkins, place one of 
the hearings in a vise and see the oil form 
in a heavy film on the outside of the hear- 
ing as pressure was applied. 

We now turn to another material in one 
of the applications of which Chrysler en- 
gineering has led the way — rubber. We are, 
of course, not referring to rubber tires, in 
which the tire manufacturers remain pre- 
eminent. In 1926 a “rubber research proj- 
ect” was started. At that time about three 
pounds of rubber was used in every car, 
aside from tires. Cars now being shipped 
carry from 50 to 65 pounds of rubber, ex- 
clusive of tires, and the use of this ma- 
terial in the 1934 lines represents an in- 
crease of as much as 15 percent over 1933. 
Perhaps the most striking results of this 
research project were in the development 
of rubber engine mountings with their anti- 
vibration qualities, and in the adhesion of 
nihher and steel— now said to be the big- 
gest advance in the mechanical rubber goods 
held. 

Physics, chemistry, metallurgy, and me- 
chanics were all brought into play in the 
original research, and now by means of 
suitable chemical treatment, electro-plating, 
and pressure application, the adhesion 
strength of rubber to metal is as great as 
the strength of the rubber itself! This 
means that rubber can be used as a con- 
necting unit instead of the customary steel 
holts or screws. Since rubber damps vibra- 
tion, it can be seen at once what a wide 
scope of use is opened up. 

P erhaps one of the most significant 
elements in modern American industry 
is in the constant seeking after beauty. 
Nowhere is this more true than in the au- 
tomobile. The modem American motor car 
is perhaps the most beautiful product of 
the machine age. Until recently this evolu- 
tion toward beauty has been unconscious; 
now it is conscious and directed. Let us see 
what activities H. V. Henderson, a genial 
giant of six and a half feet in height, and 
head of the Chrysler art department, has 
brought into being. 

An architectural engineer of French train* 
ing, Mr. Henderson has sought and ob- 
tained the atmosphere of a Paris atelier 
coupled with the utilization of modern ap- 
plied science. Thus, while he and his able 
assistants are as alive to the beauties of 
color as an artist, they use the most modem 
applications of photo-electric cells in match- 
ing and combining colors. With 15 basic 
colors to start from they have developed a 
new and scientific form of color nomen- 
clature embracing perhaps 1500 shades and 
combinations. 

No manufacturer, engineer, or draftanian, 
or for that matter ocaccely anyonet-ciui 
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(iiUy vi«tt«]ize true appearance and beauty 
of an object from cold blue prints. A model 
ia infinitely better. Mr. Henderson has his 
artistic draftsmen draw up templates and 
build large numbers of tenth scale models — 
weighing perhaps 35 pounds* A preliminary 
selection results in the construction of 
plaster of Paris models, less flexible but 
more permanent than clay. These small 
plaster of Paris models are painted and 
finished for future reference. When the 
small models have served their purpose, 
full-size clay models weighing perhaps three 
tons are constructed and serve as nothing 
else possibly could, as a basis for judgment 
by executives, designers, and sales man- 
agers. 

Similar principles apply in the artistic 
design of car interiors, where perspective 
drawings are used to better purpose than 
actual models. The industrial artists do not 
stop at work on the car as a whole, how- 
ever. They work up by similar meticulous 
methods such minor objects as hub caps, 
door handles, and so on. Here are appar- 
ently minor but really very important 
points. Women will not buy cars if the door 
handles tend to rut their gloves. Models of 
door handles are cut out of wood, glued 
together, smoothed down, and tested for 
appearance and feel until every practical 
and esthetic requirement has been met. 
Similar care is lavished on curtains, mold- 
ings, instrument panels, and the hundred 
and one other visible parts of the modern 
car. Art magazines, European and Amer- 
ican, arc fully and widely used for sug- 
gestions and ideas, and the “art” discus- 
sions at the noon lunch hour are singularly 
akin to the talk of a modern studio. 

T he continued success of an industrial 
research laboratory depends on the abil- 
ity of newly admitted personnel, as well as 
on the growth in knowledge of the veterans. 
It was interesting to see how the Chrysler 
Institute of Engineering functions with 
these two ends in view. Established three 
years ago, the Institute is incorporated un- 
der charter of the State of Michigan With 
authority to confer degrees in engineering 
and to issue credits in preparatory school 
work. To secure admission to the Graduate 
School of Engineering, a Bachelor of Sci- 
ence degree in engineering is required. Se- 
lection by a special committee entails care- 
ful examination of the manV scholastic 
record, other activities, and a number of 
personal interviews. 

The Board of Governors of the Institute 
has been successful in recruiting really out- 
standing men from such schools as the 
University of Michigan, Massachusetts In- 
stitute of Technology, Cornell, Iowa State, 
Harvard, Princeton, and so on. The two- 
year course leading to the degree of Master 
of Mechanical Engineering involves nine 
hours a week of class and lecture work 
combined with regular related employment 
as junior engineers in various departments 
of the laboratories in the first year. Only 
on completion of this course is the junior 
engineer definitely assigned to one depart- 
ment for which he has shown special apti- 
tude. 

With a distinguished engineer and teach- 
er, Professor John J, Caton, in charge, the 
fioulty (serving voluntarily) is drawn from 
the leading engineers of the organization. 
Automotive engineering, thermodynamics, 
metatturgyr mukdM design, mathematics, 


and a number of cultural subjects such as 
economics and commercial law constitute 
the curriculum. 

Anv friction or jealousy which might 
possibly be aroused among the non-college 
personnel by the introduction of technical 
school graduates is forestalled by a five- 
year undergraduate evening course offered 
by the Institute. Some of the young college 
men are themselves instructors in the un- 
dergraduate classes. 

The plan is admirable in conception and 
equally well executed. Besides its educa- 
tional advantages, and its advantages in 
personnel selection, we see in it possibilities 
of democratic influence. College men learn 
from draftsmen and shopmen. The drafts- 
men and mechanics learn from the gradu- 
ates of our greatest universities. An industry 
permeated with such contacts is likely to be 
harmonious and friendly. 

W E do not know what plans for future 
progress these automotive executives 
and engineers have, but they surely would 
not maintain these splendid laboratories 
and seek out more young men through their 
Institute of Engineering unless they had 
constant advances in view. Let us merely 
guess at some of the things they may be 
doing in the future. 

First of all we may expect further de- 
velopments in streamlining. The Airflow 
cars already show marked superiority over 
the conventional sedan of a year or two ago, 
but a great deal remains to be done. Minor 
obstructions such as exposed door hinges 
(‘ause a great deal more air resistance than 
is at first apparent. An expost’d spare lire 
at the rear may ruin all the careful design 
of tail lines. Perhaps a way may be found 
of actually giving the car a fisb-like tail 
without lengthening the car excessively. It 
IS possible also that even more radical 
changes may be made with the ultimate in 
streamlining as the objective; thus we can 
conceive of engineers taking even the mop* 
radical step of placing the engine in the 
rear, the passengers still farther forward, 
and giving the car a true airship bow. The 
flat V windshield may, with progress in 
glass technology, become curved. 

The arched truss of the Airflow cars, 
entirely of steel, has not only given us a 
stronger and safer body but has actually 
served to reinforce the chassis. The arched 
truss consists of welded steel sections Since 
the tube is intrinsically stronger than a 
channel in compression, we may see the 
day when, following the lead of the air- 
plane, the truss may become tubular. 

The full effects of streamlining on car 
economy only become available when there 
is complete coordination between engine 
and driving wheels. As streamlining pro- 
gresses further, we may sec more speed 
changes added to the car or even a univer- 
sal change speed device — automatic in char- 
acter. 

Airplane engines are still far superior to 
automobile engines in efficiency and light- 
ness. We may see such laboratories as we 
have described introduce much higher com- 
pression ratios with greater efficiency and 
power as the result. 

These are only a few problems suggested 
at random. Each and all will call for ex- 
haustive study in the laboratory. The young 
men privileged to enter the Chrysler Insti- 
tute of Engineering will never cease to find 
fresh fields to oonquert 
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Books SELECTED BY THE EDITORS 


HIGH COMMAND IN THE WORLD 
WAR 

By William DU worth Palest on. Captain, 
LI. S. Navy 

T his author needs no introduction 
to our readers since he is on our 
editorial staff and has contributed 
numerous studies and discussions of 
military questions to our during 

recent years. Many of our readers know 
him also through his earlier book, “The 
Dardanelles Expedition,” which is a 
standard work on the Gallipoli cam- 
paign. 

Regarding the present work, we 
might lay ourselves open to accusations 
of bias were we to express ourselves 
fully. Suffice it to say, therefore, that in 
these 317 pages Captain Puleston has 
so correlated and compared facts — be- 
ginning with the basic causes of the 
war, the diplomacy leading up to it, 
European preparations and mobiliza- 
tion, and carrying through the many 
harrowing phases in both major and 
minor theaters to the armistice and a 
long final chapter “Conclusions and Re- 
flections” — that we get a well-rounded 
picture of the war as a whole, especial 
attention being paid throughout to per- 
sonalities and their influence on the 
course of tho war. It abounds in studies 
of motives and impulses. 

We endorse Colonel P. P. Bishop’s 
comments: “. . . no one better able to 
present the lessons of the World War 
to the general reading public. . . . This 
book will be of exceptional interest to 
the military man . . . entertaining and 
enlightening to the civilian really in- 
terested in evaluating the accomplish- 
ments as well as the mistakes of the 
leaders, both civilian and military, in 
the World War.” — 13.20 postpaid — 
F. D, McH, 

SEEING AND HUMAN WELFARE 
By Matthew Lurkiesh, D. Sc, 

I N this, the latest of 17 books writ- 
ten by the Director of the Lighting 
Research Laboratory of the General 
Electric Company, we are told about 
the new science of seeing, the main 
theme being that we do not even yet 
provide nearly enough Illumination for 
reading, studying, working, and even 
ordinary living. It 'la a book written es- 
wcially for oculists, optometrists, light- 
w specialists, architects, decorators, 
JIM the producers of eye-glasses, light- 


ing p(]uipment, paint, paper, and print- 
ing: also for the average man who may 
wish to keep up with the advances of 
science. — $2.65 postpaid. — A, G, /. 

AMERICAN INVENTORS 
By C. /. Hylander 

A SMALL book of inventors is highly 
desirable. The present volume deals 
with 19 inventors of greater or lesser 
caliber, including Benjamin Franklin, 
John Fitch, John and Robert Stevens, 
Robert Fulton, and Cyrus McCormick, 
and ends with C. Francis Jenkins and 
Lee de Forest. The drawings are per- 
fectly clear and the number of titles is 
quite considerable. — $2.20 postpaid. — 
A, A. //. 


HISTORY OF THE BREWING IN- 
DUSTRY AND BREWING SCIENCE 
IN AMERICA 

Begun by the late John P. Arnold, Com- 
pleted by Frank Penman. 

AFTER the hiatus in the literature of 
^^the brewing and distilling industry 
for so many years, it is interesting to 
note that the pioneers of American 
brewing science, John £1, Siebel and 
Anton Schwarz, were given a memorial 
in the Hall of Science of the Century 
of Progress International Exposition on 
the 28th day of September, 1933. The 
brewing trade has been resurrected and 
this book gives the best history of brew- 
ing from 1630 on. — $3.25 postpaid. — 
A. A. H. 


THE ANCESTRY OF THE LONG- 
LIVED 

By Raymond and Ruth De Witt Pearl 

W HY do some of us live to be old, 
while others die younger? Has 
science an answer? Once people said 
that it was simply because of the way 
we live, but this explanation bears in- 
vestigation poorly. Some scientists have 
said guardedly (and some popular 
writers too positively) that longevity 
was a true Mendelian inherited char- 
acter, passed to us before birth. The 
Pearls, of Johns Hopkins University, 
noted scientific investigators, have 
studied the question analytically, anjd 
the answer comes out in their book 
that heredity is an important factor but 


that, in final analysis, science does not 
yet know why we are or are not long- 
lived. This book is recommended to the 
serious student of biology and statistical 
analysis. As the authors state, it will be 
slow reading, because it is a serious 
study. Anyway, it avoids the kind of 
unscientific assumptions, guesses, and 
mere “opinions” which have heretofore 
bedeviled this problem. — $3.15 postpaid. 
-A. G, /. 

THE MYSTERIES OF THE ATOM 
By H. A. Wilson, Prof. Physics, Rice 
Institute 

T HIS is an elementary texibemk of 
modern atomic physics — not a 

lengthy one but compact (111 pages) 
and mealy. It is not light because ele- 
mentary but is full of solid substance 
for study rather than amusement. It 
contains a little high school mathe- 
matics. — $2.70 postpaid. — A, G, /. 

ATTENDING MARVELS, A PATA- 
CONIAN JOURNAL 
By George Gaylord Simpson 

T he author of this narrative is a 
paleontologist on the staff of the 
American Museum of Natural History 
and his book takes the reader with him 
on a fossil-hunting trip in Patagonia. 
It is a popular narrative, the purely 
technical and paleontological parts be- 
ing published elsewhere. The author 
banged and bumped around in rough- 
neck Patagonia with an old truck and 
with a tent, for seven months, taking 
whatever came, and evidently he could 
take it. We didn’t intend to read all of 
this book but it read itself, for the 
vertebrate paleontologist who wrote it 
is no fossil; he can write a better, more 
readable, rattling good narrative than 
most professional writers, and he has 
a fine sense of humor to boot. If you 
want a glimpse into the adventurous life 
of the average flea-bitten fossil hunter 
in the field, here it is. Fossil hunting 
in Patagonia is no sinecure for molly- 
coddles. — $3.20 postpaid. — A, G. /. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


De Forest Wins “Feed-Back*’ 
Patent Suit 

A fter years of litigation in various 
. courts, Dr. Lee de Forest's claim to the 
invention of the “feed-back" and oscillating 
vacuum tube circuits has been upheld by 
the Supreme Court of the United States. 
This decision reverses that of the Circuit 
Court of Appeals and affirms that of the 
District Court in which the matter had pre- 
viously been argued. 

The suit in the Supreme Court was 
brought by Radio Corporation of America, 
American Telephone and Telegraph Com- 
pany, and De Forest Radio Company, peti- 
tioners, against Radio Engineering Labora- 
tories, Inc., respondent. The petitioners are 
assignees of patents 1507016 and 1.507017, 
issued to de Forest in 1924; the respondent 
of patent 1113149. 

The suit was brought for infringement of 
the de Forest patents, the respondent, de- 
fendant in the trial court, admitting in- 
fringement il the validity of the patents 
could be sustained, but maintaining that 
these patents are void in that they were 
issued to a patentee who was not the first 
inventor. 

In the decision upholding the de Forest 
patents, adjudging Lee de Forest to be the 
first in this important vacuum tube work, 
the Supreme Court, after mentioning the 
development of the vacuum by Fleming and 
de Forest, made the following statements: 

“Many experiments were made with a 
view to exploring its capacities and develop- 
ing them. Among those interested and curi- 
ous wag Armstrong, then a very young man, 
a student in the school of electrical en- 
gineering at Columbia University. He con- 
ceived the idea about January, 1913, that 
through a hook-up or coupling of the out- 
put and the input circuit there would be a 
feed-back or regeneration of energy whereby 
the plate in the audion would become an 
independent generator of continuous oscil- 
lations. . . . 

“It was a brilliant conception, but an- 
other creative mind, working independently, 
had developed it before in designs and ap- 
paratus till then unknown to the art. De 
Forest with his assistant Van Etten had been 
working during the summer of 1912 along 
two lines of thought. One was the use of the 
audion as a telephone repeater to amplify 
weak telephone currents and thus facilitate 
the transmission of long distance messages. 
The other was its development as a genera- 
tor of alternating currents for any and all 
uses, some perhaps indefinite, that were 
eapable of being served by oscillations thus 
pr^uced. On August 6, 1912, a diagram 
showing a feed-back hook up of the Input 
and output circuits is recorded in Tgn 
Etten's note book with a note that by the 
•use of the coupling *a beautiful clear tone' 
had been developed, which means that 
osdRitioiit had Imn produced and that the 
w«f^ atiacitSiied, « , • 


“Armstrong docs not deny that all this 
was done just as stated by de Forest. Indeed 
the authenticity of the note book entries 
has never been disputed through the many 
phases of the controversy. What Armstrong 
does deny is that anything done or recorded 
in August, 1912, Is an anticipation of his 
own invention. He says that the sustained 
oscillations generated at that time were of 
audio and not of radio frequency, and this, 
it seems, is admitted. He says there was 
then no perception or thought that the 
audion plate could be made to oscillate at 
radio as well at audible frequencies through 
a coupling of the circuits. This de Forest 
denies. lie maintains, with the backing of 
other witnesses, that upon discovering the 
effect of the feed-back in generating sus- 
tained oscillations of the plate, he under- 
stood at once that by controlling the in- 
ductance or capacity in the oscillating cir- 
cuit ho could also control the frequency." 

A petition for a rehearing of this case 
has been filed. 

Corn Cure Trade Mark 

I N ex parte Hygiene Products Corporation. 

First Assistant Commissioner Spencer 
held that the company, of Union City, New 
Jersey, is not entitled to register, under the 
Act of 1905, as a trade mark for corn, bun- 
ion, and callous plasters, the word “Relief." 

The ground of the decision is that the 
mark is merely descriptive of the goods. 

In his decision, after referring to the pro- 
hibition in section 5 of the 1905 Act against 
the registration of descriptive words, the 
First Assistant Commissioner said: 

“In the case at bar, the term ‘Relief,* al- 
though it may not be descriptive of the 
goods themselves, is believed to be clearly 
descriptive of the ‘character or quality* of 
such goods. As pointed out by the Examiner : 
‘One suffering from corns seeks earnestly 
for relief. When he sees the hopeful word 
written across the face of applicant*8 bottle 
his only fear is that il may not be truly de- 
scriptive of the goods.’" 

NRA and Monopolies 

«¥JRICE fixing is, however, not the only 
JL evidence or weapon of monopoly. Con- 
trol of natural resources, control of patents, 
control of credits — are examples of eco- 
nomic powers that may be exerted to crush 
small enterprises and subject the consum- 
er to unreasonable prices. It should not be 
assumed that the NRA has a mandate or 
has the power to destroy monopolies and 
all monopolistic practices. It is our obliga- 
tion not to permit or to foster monopolies 
by provisions written into Codes. But the 
NRA cannot rewrite the patent laws, or 
transfer control of natural resources, or 
direct the operations of the banks— in order 
to curtail the economic powers of big busi- 
ness insUtulions. Nor should we be ex- 
pected to decline to consider codfi present- 


ed by those truly representative of an in- 
dustry because they possess economic pow- 
ers which have been, or may be abused. 
If these are sanctioned by law, we cannot 
annul them. If they are held or used in 
violation of the anti-trust laws, their 
possessors obtain no immunity from pros- 
ecution merely by joining in a Code.** — 
from on address by Donald R. Richbergp 
General Counsel^ NRA, 

Government Wins Case on 
Fruit-Washing Patent 

A DECISION of great economic im- 
portance to fruit and vegetable grow- 
ers of the United States was made recent- 
ly by the United Stales Court of Custom** 
and Patent Appeals when it awarded pri- 
ority to Arthur M. Henry of the United 
States Department of Agriculture on a pub- 
lic service patent covering a process for re- 
moval of poisonous spray residues from 
fruits and vegetables. The derision comes 
after nearly seven years of litigation in 
which Ernest M. Brogden and Miles L. 
Trowbridge of California claimed prior in- 
vention of the prm^ess. 

The process covered by the Henry patent 
consists essentially in the removal of spray 
residues containing such poisons as arsenic 
and lead by washing the fruit or vegetables 
with dilute alkali and acid solutions, fol- 
lowed by rinsing and drying. It takes the 
place of the old wiping methods. 

Can Opener Misrcpresenled 

E xaggerated sales representations 
are charged by the Federal Trade Com- 
mission m a complaint just issued against 
Scientific Products, Inc., of St. I«ouis, manu- 
facturer of the “Nil-Way Magnetic Can 
Opener." 

Using a purported picture of other com- 
panies* can openers in operation, this com- 
pany, according to the complaint, advertised 
that “it has now been proved that ordinary 
can openers shave off sharp, jagged metal 
slivers that drop into the food contents.” 
The picture also contained a magnifying 
glass showing what appeared to be particles 
of metal from cans opened with other com- 
panies* can openers. Under this picture ap- 
peared the statement “Actual iinretouched 
microscopic photograph showing the many 
metal slivers shaved off by many ordinary 
can openers." 

The Commission said the company*a prod- 
uct does not prevent the falling of metal 
particles, “if any there be, into the food 
content of caqa opened with said device." 
Representations of the alleged danger that 
may result from use of other can openers 
are “exaggerated in respect to the alleged 
danger or hazard. . . ." 

Certain can openers made by the respon- 
dent’s competitors are said to deposit 
smaller amounts of metal particles in the 
can than the “Nu-Way" itself* 
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Champagne 

Cider! 

Do you know how to 
make this delicious non- 
alcoholic beverage? 

Hopkins" 

CYCLOPEDIA of 
FORMULAS 

tells how to make this 
and numerous other bev- 
erages, both alcoholic 
and non-alcoholic, in a 
chapter of 100 pages. 


Thousands of formulas 
"^For the Household^ 

❖ **For Industry, 

* * * *For Hobbyists 
in its 1077 pages. 

$5.50 postpaid 

DomcRtir 
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Air Conditioning 

By J. A. Moyer and R. U, Fkm 

Hehe for the first lime in one vol- 
ume is a complete treatise. The 
first half of the book covers theo- 
retical fundamentals and discusses 
such phases of air conditioning as 
air nitration, refrigeration, hu- 
midity control, and so on. The 
second half gives a thorough study 
of design requirements, including 
such features as examples of typi- 
cal air conditioning designs with 
the necessary calculations for thea- 
ters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent advances 
in household, office building, rail- 
road train, and theater applica- 
tions. — $4.^ postpaid. 
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ACROSS THE EDITOR’S DESK 


‘‘T JNCLE SAM, Ace Detective” may 
vJ sound like the title of a best-seller 
murder mystery, but in reality it is the 
title of a serious article scheduled for 
early publication in Scientific Ameri- 
can. No whit less thrilling than the 
product of the pen of a master fiction 
writer, it records the success of a crimi- 
nal identification system which has been 
operating for the past ten years in this 
country. While the system of finger-print 
identi Beat ion is far older than this, the 
obstacles to nation-wide adoption of it 
in the United Slates have been great. It 
took the genius of J. Edgar Hoover, suc- 
cessor to the famous William J. Burns 
as Chief of the Division of Investiga- 
tion, to overcome these obstacles and 
produce a system of identification that 
is a rapidly growing bogey to crime. If 
you are one of those who look upon 
Scotland Yard and other foreign detec- 
tive systems as being superior to any- 
thing available in the United States, you 
are going to be agreeably surprised 
when y<ju read this article. It is one of 
the best we have ever published on the 
science of criminal identification. 

# 

T hat there are two sides to every 
question is never more clearly shown 
than when the question of tariffs and 
nationalism is discussed. The two main 
political parties in this country have 
argued bitterly for generations on free 
trade versus protective tariffs. So close- 
ly is foreign trade and its ramifications 
linked with industrial, and hence scien- 
tific, developments that we have ar- 
ranged with the Hon. James W. Gerard, 
Chairman of the Committee for America 
Self-Contained, to present the argu- 
ments for making the United States vir- 
tually independent of foreign countries 
for our industrial and social needs. Mr. 
Gerard’s article will be presented next 
month, and will be followed at a later 
date by another article prepared by an 
equally famous economist, who will pre- 
sent the other side. No matter what your 
political leanings may be, or in what 
light you may regard the questions of 
nationalism and foreign trade, these 
articles will prove to be thought-stimu- 
lating and informative. 


A lthough scientific American 
- has published many articles on 
various phases of the construction of 
Boulder Dam, one of the best that it has 
been out editorial privilege to accept is 
now in hand, ready for publication. Pre- 
pared by R. G. Skerrett, well-known 
writer on engineering subjects, the 
article gives a resume of the entire 
project, and then goes on to discuss in 
complete but non-technical detail the 


COMING SOON 

If ^'Uncle Sam, Ace Detective.” 
An intri^ing account of the 
criminal identification system 
under the direction of J. I^gar 
Hoover. 

If ^America Mutt be Self-Con- 
tained,” by James W. Gerard. 
A plea for the protection of 
American industries and work- 
ing men. 

If Interesting details of progress 
at Boulder Dam. 

If The views of the opponents 
to human sterilization, by Igna- 
tius W. Cox, S.J., Ph.D. 

If ”Wings Over Water,” by 
Reginald M. Cleveland. Water- 
going aircraft are opening new 
phases of transportation. 

If Meet the widow, in an article 
on the poisonous black widow 
spider. 


huge steel tul)es that will conduct the 
impounded water from the 115-mile 
long reservoir to the gigantic turbines 
in the power house, or to the course of 
the river below the dam. 


T hree articles on the subject of hu- 
man eugenic sterilization have been 
published in these pages, giving a broad 
view of the subject in its economic and 
social aspects. There is, however, a large 
group for various reasons opposed to 
sterilization, and we have asked the 
Reverend Ignatius W, Cox, S.J., Ph.D., 
to give these opposing views. Those who 
are familiar with the forceful writing of 



Father Cox need no further hint; to 
those who are not, we can only say that 
they will miss a rare treat if they miss 
Father Cox’s article, to be published 
soon. 

• 

“ "DETWEEN a large majority of the 
X3 key cities of the United States 
more and better landing fields are pro- 
vided by natural bodies of water than 
by either man-made or natural airports 
on land. . . .” Thus, in a nut-shell, is 
given the gist of the reason behind 
the article ‘‘Wings Over Water,” by 
Reginald M. Cleveland, scheduled for 
publication next month. One of the sig- 
nificant recent developments in water- 
going aircraft transportation is the com- 
muting service between Long Island and 
New York City which has been made 
possible by the construction of suitable 
terminal arrangements in the East River 
and the use of seaplanes. That water- 
going planes are receiving the closest 
attention of technical experts is brought 
out in Mr. Cleveland’s article to be pub- 
lished soon. 


T here are “hundreds, and probably 
thousands of cases of spider bite 
) early in the United States. Nearly 400 
cases of black widow poisoning were 
actually reported, 20 cases being seen in 
a Los Angeles hospital in the past 
year.” This statement, made by a Cali- 
fornia physician, is quoted in an article 
on the black widow spider, scheduled 
for early publication. Although the au- 
thor of this article considers the state- 
ment to be “a bit exaggerated,” it serves 
to show that there is a definite danger 
from the bite of this little-known spider, 
one of two species in this country which 
may be considered as really poisonous. 
We invite you to “meet the widow” in 
an early issue, and learn something of 
her habits. Though she is a widow, her 
husband is also present, but as is so 
often the case in human society, her 
husband is only Mr. Widow. 
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DR. NORBERT WIENER 


D O unusually precocious children later 
**crack up” and become mediocrities, 
as is commonly said? An unprejudiced ex- 
amination of the evidence provides no justi- 
fication for such statements — indeed, it 
provides plenty of justification for the state- 
ment that most such persons retain the 
same outstanding ability all their lives. 

In 1909 a very youthful student named 
Norbert Wiener, the son of a Harvard pro- 
fessor, graduated from Tufts College when 
but 15 years of age. A year later the fresh- 
men students just entering Cornell Uni- 
versity at the normal age of 18 found there 
this youth of 16, already doing graduate 
work. In his studies, he was just seven 
years ahead of the normal age. A great deal 


was written about him in the press, and it 
was predicted that before many years he 
would “peter out.” Instead, he became a 
professor of mathematics at the Massachu- 
setts Institute of Technology, always doing 
brilliant work. Now he has been elected to 
membership in the National Academy of 
Sciences. 

But the National Academy of Sciences is 
not the place to look for anyone who has 
“cracked up.” Instead, it is a select body 
of America's very ablest men of science, 
chosen solely on a basis of proved ability 
and actual accomplishment. Election to its 
membership is the highest earned honor 
in American science, which fewer than 
500 living scientists have won. 


B 
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Courtesy TAe Ororc Log 


THE GREAT CHIMU FORTRESS PREVIOUS to the discovery of America by the 

OFPARAMONGA INPERU ^ Europeans, there was a large and powerful na- 

tion of Indians on the Peruvian coast, named the 
Chimu. Inland, in the mountains, were the Incas, 
always warlike. About the year 1400 the Incas de- 
feated the Chiniii at the great Chimu fortress of 
Paramonga, shown above, pursued them to their 
capital of Chan Chan and starved them into submis- 
sion, later exterminating them. The Chimu arc 
thought to have been an offshoot of the Mayas. The 
fortress of Paramonga was constructed of adobe 
bricks, plastered over. As the climate is dry, it re- 
mains in an excellent state of preservation today. 
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Rainbow under tail in 
one of the Cup defender 
trials. All labor-saving ^ 

devices are on deck, as * ^ 

required by new rules of * 
the America’s Cup Race — 


Photo by Koi«iir(tl(l 


iMiofo h\ Ttn^inffUl 

Looking up the duralum- 
in mast of Rainbow to the 
new masthead fitting de- 
scribed in the text. Steel 
rods are used instead of 
the usual wire shrouds 
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ERICA’S liUP 


By HERBERT L. STONE 

Editor uf Yachting 


T he America’s Cup, in the 83 years it has 
been an object of international competi- 
tion, has become the s)tnbol of supremacy 
under sail. It is, perhaps, the most important 
sporting trophy in the world open to interna- 
tional competition. On its successful defense, 
in 14 attempts to capture it since 1870, untold 
millions have been spent, and into the chal- 
lenging and defending yachts have gone the 
best brains and engineering skill of the coun- 
tries involved. In the desire to attain the ul- 
timate in speed in sailing yachts it is not to 
be wondered, therefore, that in a mechanical 
age the boats built to challenge or defend 
should have become mechanized to an extent 
tliat would have caused sailors of the old school 
of beef and brawn to blush with shame and 
wonder what ships and men were coming to! 

Certainly the yachts of today are a far cry 
from the gallant little schooner America that 
sailed across the Atlantic in 1851 and met and 
defeated a fleet of 14 British yachts in a race 
of 53 nautical miles. Quite different, also, they 
are in hull form and rig from the sturdy, able 
yachts of the seventies and eighties of the last 
century, to which a race for the America’s Cup 
was but an incident in a long yachting career. 
Yet the present Cup yachts merely follow the 
trend of yacht design of the period, as did the 
older yachts just referred to, with, perhaps, 
somewhat greater attention paid to details of 
rig and construction to make them the “last 
word” in yacht designing. And when once afloat, 
and in the hands of those who have to sail them, 
the same skill, seamanship, and nerve are re- 
quired to get the speed out of the fabric of 


hull, spais, and sails, as in the days of wooden ||!j < 

ships and iioii men, to which we like to hark if J 

back. In fact, the modern sailing yacht is a jjljj 

much more sensitive and delicate thing to I III * 

handle than the older, heavier, and perhaps /III I 

clumsier, yachts of half a century ago, and a ff j - 

higher degree of skill in helmsmanship, sail N j t , 

trimming, and conditioning — or tuning up, as llw, 1 

it is called —is required to get the most out of it. 1 1 A | 

The theory of aciodynamics is better under- ||p|} 

!»tood today than it was in the past, and is more ||| f| 

and more being applied to yacht design (espe- I’ fliSHIHHi 

cially in the rig) and handling. Science is sup- 
planting tradition, which has always been strong in seafaring men to whom 
the tried was always the bcvst and who looked askance at anything new. This 
application of scientific principles has resulted in greater speeds for a 
given sail area and size of hull, so that we see 80-foot wateiline yachts 
with 7500 square feet of sail, equaling the speed «*ver a given course made 
30 years ago by 90.foot waterline yachts with over double the sail area. 
In the trial races of four years ago to pick a defender to meet Sir Thomas 
Liplon’s last challenger. Shamrock V, both Yankee and EtUer prise broke 
the record for a 30-mile course, and bettered the time of Columbia { 1901 ), 
which carried nearly twice the amount *)f sail. On the day this was done, 
sailing in a 2t)-mile breeze, a speed of about 10**4 kimts was made for the 
course, ten miles of which was to windward, while the reaching leg (10 
nautical miles) was sailed at a speed of close to knots. 

W HEN a challenge for a race for the Cup this summer was received 
late last fall from the Royal Yacht Squadron, on behalf of Mr. 
Thomas O. M. Sopwith, we were taught somewhat unprepared. It is true 
that we had the ftiur Cup yachts that raced in 1930, but only one ol these. 
ff eetamoe, had been altered to fit the change in the measurement rule 
made after that race, and it was thought that the last defender, Enterprise, 
could not be altered to conbirm to the new conditions without slowing 
her up. The other two, Yankee and Whirlwind, had not shown winning 
form when last in commission. Also, four years had rolled by and the new 
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challengtT, Endeavour, suro U) re- 
flect any advance in design under the 
rule that had been made in that time. 
S«) we liad to have at lea.st one new 
yacht. But in the uncertain economic 
situation, the half-million or so neces- 
sary to hnanci‘ just one new defender 
was hard to raise. However, Harold S. 
Vanderlnlt, who organized the Enter- 
prise syndicate in 1930, tackled the joh 
and succeeded in getting a group to- 
gether to build a new yacht. The result 
is Rainbow, designed by W. Starling 
Burgess, of the firm of Burgess & Don- 
aldson, who turned out Entei prise foi 
the 1930 defense. 

In addition to this new yacht, tin* 
Yankee, owned by a Boston syndicate, 
has been brought out and some radical 
changes made in hei, which include a 
new bow and moie sail area, intended 
to make her a faster boat in light ami 
moderate weather, in which conditions 
she did not perform so well four yeais 
ago. 

ff ee/ainoe was also altered radicall> 
by (hanging the shape of her keel and 
recasting her lead so as to lower the 
center of gravity of this ballast aiioiit 
two feet. /T eetarnoe was tender before, 
and this change will increase hei stabil- 
ity about 27 percent so that she will be 
able to curry her sail better in a breeze. 
In her early trials this summer she was 
a much stifler boat than before. She 
also has a new duralumin must that 
should prove niucli stifler than the old 
one. 

ANOTHER trial horse has been fitted 
out this year. Vanitie, owned by 
Gerard I.ambeit, and built in 1911- as 
one of the Cup defense candidates that 
>ear. But as she does not rate in Class 
1 (76 feet) she is not eligible to defend, 
although she should prove most valu- 
able in tbe observatiem races, as she 
is, perhaps, the most consistent light 
weather yacht in the United States. 

The chief interest, of course, centers 
in the new yacht, which is being sailed 
by Haitdd S. Vanderbilt, who did such 
a good job as skipper of Enterprise in 
the last match, with C. Sherman Hoyt, 
John Parkinson, and designer Burgess 
in the afterguard. As the rule under 
which the yachts are designed more or 
less controls the dimensitms, through the 
sail area, Rainbow is about the same size 
as her competitors, but is some two feet 
longer on the water and si\ feet more 
over all than Burgess's former defender. 
Enterprise. Here are the comparative 
dimensions of the three American can- 
didates, and of the challenger: 
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Rainbow is built of bronze plating 
below water and Meel above, the seams 
being flush below the waterline to give 
a smooth finish; while above, the steel 
plating is lapfied at the .seams, making 
a very *'trong form of construction. In 
order to gel a somewhat wider deck to 
work on forward, and to make for a 
drier boat m a sea, the forward sections 
above the waterline show considerable 
flare, something not often 
seen in a sailing yacht, 
though it is (]uite common in 
power boats. 

T he last defender. Enter- 
prise, was dubbed the 
mechanical yacht b€*cause of 
the many winches and other 
labor saving devices aboard 
her, mostly below decks. In 
fact, about half her crew 
worked helow when she was 
under sail, winding up or 
easing off winches to trim 
the sheets, set halliards, and 
so on. (Considerable mystery 
seems to have attached to 
these features, and the im- 
pression prevailed abroad 
that she was more of a ma- 
(hine shop than a yacht. But 
this was not really the case. 

For many years capstans, 
winches, and drums for hal- 
bards have been used in sail- 
ing vessels. In the case of 
Enterprise, these winches 
weie located below deck 
where th(*y would be out of 
the way, as it had become the 
practice not to house the crew 
aboard our modern Cup 
yachts. But the challenger. 

Sham/ or k V, did not have all 
these contrivances, and so Enterprise 
was criticized for using winches with 
whieli a couple of men could take in 
on a sheet, instead of calling upon all 
hands on deck. 

The result of this criticism had one 
good effect. It brought about a change 
in the rule which made it necessary to 
provide full living accommodations for 
the crew on the yacht. The old practice 
was carrying things too far, when a 
12.')-foot yacht could not house the men 
needed to sail her. So now all winches, 
capstans, shroud tiirnbuckles, and other 
labor-saving devices must be on deck; 
and bulkheads, berths, c’ooking, and 
mess gear must be fitted below, as in 
any yacht used for cruising. Rainbow 
is so filled, and her deck is not loo 
greatly encumbered by the sheet and 
halliard handling devices. 

Perhaps the greatest engineering feat 
in the construction of the new boat is 
her mast and the manner of staying it. 
This mast is of duralumin, and is some 
165 feet in length. It is pear shaped in 
section, being alxnit 30 inches in di- 


ameter, fore and aft, by 18 inches the 
other way. It was made by the Glenn L. 
Martin Company, airplane manufac- 
turers, and in its construction over 
19,000 dural rivets were used. It is not 
as light as the dural mast of Enterprise, 
four years ago, but the rule now calls for 
u minimum weight of 5500 pounds. This 
new slick is about 160 pounds over that 
weight, but more weight ha.s been saved 



l'lio(i) l*v UuHinfild 


Rainbow 

111 the metal mast fittings reijuired on 
a wooden mast of the same weight. 

At the top of the mast is the sheave, 
or roller, which carrit's the main hal- 
liard, the hauling part of which comes 
down through the center of the hollow 
spar. Surmounting this is a masthead 
fitting carrying the eye for the bai'kstay 
and a .special sliphook which engages 
an eye on the headboard of the mainsail 
and thus carries the weight of the sail 
when it is hoisted, taking all strain off 
the halliard and lessening the compres- 
sion on the mast due to the downward 
pull of both sail and halliard. When 
lowering, the sliphook is disengaged by 
a trip line, letting the halliard again 
lake the weight of the sail. 

The radical feature of the staying of 
this tall mast on a narrow hull which 
allows a spread to the stays of only 21 
feet (or less than 10 feet on each side 
of the mast) is the use of steel rods 
instead of the usual wire shrouds, sev- 
eral of which are required on each side. 
These rods, which are of special steel 
having a high tensile strength of 215,000 
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pounds to the inch^ are in lengths of 
27 feet, or less, and are joined together 
by threaded turnbuckles or unions, by 
means of which the slack is taken up 
and the shrouds adjusted to the desired 
tension. There are only two of these 
sets of shrouds on each side, the upper 
one leading over the ends of the three 
•^ets of spreaders, and the lower one 
leading from the mast at the lower set 
of spreaders. The largest of these rods 
is not over one inch in diameter, the 
upper ones being successively smaller 
in diameter us they approach the top 
of the mast. These rods not only hold 
the mast more stiffly than wire shrouds, 
but save both weight and windage aloft, 
where every pound of weight counts 
iieavily when the boat is heeled and 
jumping into a sea. 

In the early part of the st»ason Ruin- 
how curried a normal hollow wooden 
boom, but early in July it was replaced 
by the famous “Paik Avenue” boom 
used by Kilter prise in 1930. This boom 
is triangular in section, is hollow, and 


sections, when filled out by the wind. 

The British challenger. Endeavour, 
tried out in her early races a flexible 
boom, designed to accomplish the same 
object as the triangular boom ju^t re- 
ferred to. Rut it broke in one of En- 
deavoui's trials and frdm last accounts 
the challenger is being fitted with one 
of these “Park Avenue” booms, which 
tlie British looked upon doiibtfullv four 
)ears ago. 

In the ease of the British c hallenger, 
we find that C. E. Nicholson, her de- 
signer, has turned out a remarkably fine 
\acht, and one that, in the capable 
liands of “Tom” Sopwith, is likely to 
prove the most formidable threat that 
v\e have had to meet in many years. 
No expense has been spared to make 
her the fastest yacht of her class in 
British wateis, and she embodies just 
as many radical features as our new 
)acht. Sopwith, being an airplane 
mamifactuier, has used his knowledge 
of light construction combined with 
strength in the fitting for her rig, and 
all her gear Is thoroughly up 



Sopwith’s challenger, Endeavour 

about four fcc-l in greatest width on 
top. Across the top arc many lal<*ral 
tracks carrying slides attached to the 
foot of the mainsail. These allow the 
mainsail to take the desired curve, or 
arc, on the foot, (Conforming to the arc 
of the sail higher up, so as to make a 
true curve of the entire sail, instead of 
having the foot held in a straight line, 
obviously less efficient than the curve 
the sail takes in its higher and mid- 


to dale. 

Endeavour is built of stee l 
instead of bronze, and the un- 
derwater plates are laid flush, 
as in the case of Rainbow, 
and are. riveted through on 
steel strips (Covering the seam 
on the iri’^ide, and caulked. 
J'hesc plates are specially 
prepared to prevent rust or 
scaling, and the bottom is 
polished to a fine surfate, 
eipial to that of the bron/e 
American Cup yachts. The 
mast is also of steel, the 
plates being electrically 
welded and stiengthened in- 
ternally b) light steel di- 
aphragms, following nature's 
method of stiengthening 
bamboo. 

Again calling upon tin* 
knowledge of aerody 
namics acquired in airplane 
development, the challenger 
has done much experiment- 
ing with modid sads in wind 
tunnels to discover the mo'-t 
efficient combinations of the 
vaiious sails in Endeavour's 
e(piipment. Known as a clever 
helmsman and skilful sailor, 
Mr. Sopwith can be counted 
on to give us a real race. He wdll, of 
course, be sailing in strange waters, 
which is always a disadvantage, but his 
boat has been carefully designed, she 
is well organized, and will probably be 
well handled throughout her campaign. 
Endeavour has been successful in her 
races in British waters, and while her 
margin of superiority over last year's 
Velsheda, and the other yachts of her 
class, has not been great, she has won 


perhaps four fifths of the races in which 
she has starteil She is undoubtedly the 
best all-around yacht of her class in 
Great Britain. 

On this side of the water, the thrive 
Cup contenders are in the midst of a 
hot campaign as this is written. It is 
still too eailv to prt'dicl the choice of a 
defender by the America’s Cup Com- 
mittee. Rainbow has won more races 
than cither of her rivals, but she was 
tlm first one to get under sail, and her 
crew have had a longer time to get h(‘r 
shaken down and into proper trim. But. 
to olfsct this, she has not shown out- 
standing foim up to mid-July. In a 
strong wind, the larger, mote powerful 
Yankee still seems the best of the trio, 
and she is being well sailed bv Charles 
Fraiu is Adams, of Boston. In moderate 
sailing hre(*zcs the three yaidits are 
closely matched, with Rainbow holding 
a go(»d “edge,” although the new yacht 
and Yankee had met in only a few races 
u]) to mid-seas<»n. 

T he final decision looks as if it might 
be a close one, with the ultimate 
choice depending on handling and or- 
ganization. If It comes down to this, it 
seems as if the Vanderbilt sloop would 
he the logical choice. The real lest will 
come in August, wlum all the yachts 
have been thoroughl) conditioned and 
will meet in the actual serit‘s of trial 
races. But on whichever yacht the call 
to defend is finall) made, we may rest 
assnied that ship and crew will give 
theii best. Whether tliis best will be 
good ( nough to turn back the chal- 
bngei, as emr yachts ha\e done in 14 
othei contents since 1H70, only the series 
beginning (»lf Newport September 1.5th, 
and continuing until one lioat has won 
foui laces, will show. May the best 
sailed ^acht win is the ^ish «»f all real 
'-ailoinien and sportsmen. 


^ Vp (o July IBth (when this is writ- 
^ ten) Yankee, the Boston yacht, had 
much the besi of the arf'ument. In six 
tiials ai^ainst Rainbow, Yankee won five 
raies, although she uas disqualified in 
one of these for fouling; Rainbow at the 
start. Against Weetamoc, the Boston 
cutter won all of the four races in which 
these iuo met. Rainbow has also been 
suciessful against Weetamoe, winning 
four of the first five in which this pair 
staited. Against Vanitie, Rainbow won 
all of the three races in uhich they have 
met, whde Yankee won onre and lost 
once to Vanitie in the two trials in which 
they have been paired. Krai tically all of 
these laies were .sailed in fight to mod- 
erate winds. What will happen when 
these four contenders meet in a .strong 
breeze has yet to be determined in the 
further trial runs. — The Editor. 
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This model in day presents the salient features of old Rome before Mussolini’s archeological discoveries 


Plastic Model of Ancient Rome 


R ome has always lent ilsfU to pic- The Colosseum look the place of the The Pantheon, with its beautiful dome 
toriul representation; now the Circus Maximus, but the acctjmmoda* will be seen at 11. The buildings in the 

ancient city has been reproduced lions were smaller; the elliptical slruc- borum of Tiajun, shown at 12, have 

in modeling clay. Through the c<i-oj)era- ture is 640 feet long at the major axis been recently restored as has also been 

lion of the Italian Information Office, in and 500 feet at the minor axis; 45,000 the Temple of Mars, 13, and the Temple 

New York, we were able to secure the spectators could be seated and 5000 of Venus, 14. The Temple of Venus 

assistance of a prominent Italian scholar could stand on the roof, A magnificent and Roma served as a storage space for 

who is thoroughly familiar with Rome road has been built by ‘T1 Duce” to the machinery of the Colosseum, and 

and the extensive work that is being <'onnect the Colosseum and the Victor will be seen at 15. At the Basilica of 

carried on there. Dr. John F. Gummcrc, Emmanuel Monument. This is one of Constantine, 16, and the Basilica 

of the William Penn Charter School of the wonders of the new Rome. Aemilia, 17, important excavations have 

Philadelphia, placed the numbers on been made. 

the photograph of the clay model, re- *]Y|’UMBER 4 is the Temple of Claudi- Following the remaining numbers, we 
produced above, and indicated where -Lius, and number .5 is the immense find the Basilica Julia at 18; the Temple 

important archeological investigations Claudian Aqueduct which in its entirety of Castor at 19; the Temple of Julius 

have taken place, or arc in progress. was over 41 miles long. Number 6 is a Caesar, 20; the Temple of Apollo, on 

At 1 is the Circus Maximus, which colonnaded edifice called the “Septi- the Palatine Hill, 21; various imperial 

was 2000 feel long and 400 feet wide zonium,” rounding off the view from the buildings at 22; and the Temple of 

and held 12.5,000 people. The cxcava- Via Appia, which ended here. Number Jupiter at 23 on the Capitoline Hill, 

lions begun in 1928 involved the demoli- 7 is the Island in the Tiber which con- Some of these recent and important 

lion of the buildings encumbering the tains the Temple of Aesculapius. The discoveries were illustrated in our 

area. At 2 is the Circus Flaminius. Theater of Marcellus, at 8, has been March issue. Rome seems an ever-fresh 

The Colosseum or Flavian Amphi- the center of much excavation. The field for the archeologist and the de- 
theater, shown at 3, is one of the best Theater of Balbus may be seen at 9, struction of the slums has greatly en- 

known landmarks in Rome but is now and the well-known Mausoleum of hanced our knowledge of Roman cul- 

a sorry wreck as the result of earth- Hadrian, 10, has been known for cen- ture and particularly of Roman archi- 

quakes as well as of greed for stone, turies as the Castle of St. Angelo. tectural remains. 
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OUR POINT OF VIEW 


Why Science Refuses 

O NCE more failure has been the re- 
sult of honest attempts of men of 
science to “get together” with those 
who arc interested in things psychic, 
and to investigate psychic phenomena 
as an actual branch of experimental 
science. Last winter the professional 
scientists* magazine Nature^ published 
in London, commented on the lack of 
ordered understanding among many 
who delve into things psychic, and 
pointed out a fact which most disin- 
terested persons already know; namely, 
that inquiry in this field has mainly 
fallen to the lot of those who wish to 
prove what they hope to be true. 

The editor of the same journal thcro- 
foie j)roposed the formation of a body, 
to be called the “International Institute 
of Psychical Research,** which would 
undertake to investigate psychic phe- 
nomena according to the scientific meth- 
od. This organization was soon formed 
under auspicious circumstances so far 
as science was concerneil, for its presi- 
dent was Professor (now Sir) G. Elliot 
.Smith, the eminent anatomisi-anthro- 
polngist, and its two vice-presi<lents were 
the noted zoologists, Professors Julian 
Huxley and E. W. MacBride. We say 
“as far as science was concerned,** for 
the psychic end that is, the other end 
of the investigation was represented 
by a Glasgow business man who ha<l 
previously been characteiized in Nature 
as having little conception of the critical 
attitude of science. The new body was 
therefore condemned as not satisfying 
the conditions of psychical n*search in 
a university or similar institution, and 
as a result of the difficulty of obtaining 
conditions for research which were in 
accord with what science regularly de- 
mands of the inquiries it makes, it has 
already died. It died aborning, in fact. 

In America attempts have been made 
to conduct psychic investigation by the 
scientific method, in which there was a 
liaison between university scientists and 
typical representatives of the psychic 
world, but these attempts have largely 
failed when it came at last to be realized 
by the scientists that their friends on the 
psychic side would not play the game. 
The evidence is that the psychic side 
does not even know the rules of the 
game, though it apparently thinks it 
does. The rules of the game arc the rules 
governing all good science, and together 
their faithful practice constitutes what 
is called the “scientific method.** Few 
understand or fully appreciate what the 
scientific method is. Few sense its ex- 


acting requirements, ns stern, ngorous 
discipline and methodology. Outside of 
the world of science the best analogy 
with the scientific method is the rules 
of evidence employed in the courts. If 
the legal rules of evidence seem hard- 
boiled, let the reader study those which 
govern the methodology of good sci- 
ence; for example, as outlined in the 
Encyclopapdia Britanniea under “Sci- 
entific Method,*’ or in the noted works 


Welcome, 

British Yachtsman 

jpOURTEEN times since 1870 
have challengers appeared 
to compete for the Americans 
Cup, supreme prize of yacht- 
dom. The fifteenth challenger, 
T. O. M.> Sopwith, British 
sportsman and airplane manu- 
facturer, will bring his En- 
deavour to this country and 
compete, in September, with the 
ace of American yachts. To Mr. 
Sopwith and his crew our greet- 
ings; may fair winds and clear 
skies attend your efforts. If you 
win, you will gain much more 
than just a trophy. If you lose, 
come again. While you are here, 
the latch-string is out and you 
will find a hearty welcome from 
all American sportsmen. 


on the same subject by Jevons, Ritchie 
and others. The rules of the sciimtific 
method are the rules of logic-- tough 
going, some of them Emotional and 
personal feelings, urges, motivations, 
and wishes, are utterly excluded when 
weighing the evidence. The jury knows 
no bias. 

Until those wln> eagerly accept the 
psychic phenomena they see, as aln*ady 
proved, will actually take the necessary 
pains to learn just how exacting a thing 
the rules of the scientific method are, 
it seems likely that every future attempt 
to bring psychic phenomena to the sci- 
entists for an investigation will result 
in as quick a rejection as that which 
has just taken place in England. Thus 
far the psychic people, with some ex- 
ceptions, have not been able to assimi- 
late the scientific method, and in too 
many instances investigations have de- 
generated into a contest of wits. Science 
can but poorly play ball with that kind 
of players — like playing ball blind- 
folded, hobbled, and handcuffed. 

That, and not narrow-minded preju- 
dice, is why most scientists steadfastly 
refuse to give their time and energies 


to the investigation of psychic phe- 
nomena. When the psychic world makes 
up its mind to play the game, plenty of 
scientists will be found to show an in- 
terest in the scientific investigation of 
psychic phenomena. 

Better Movies 

T he various religious organizations 
whic h are co-operating in an attempt 
to “clean up” the movies are waging a 
commendable battle, and one which, if 
it docs not become fanatical, as is too 
often the case with crusades, should 
have the approval of every right-minded 
citizen. 

Science has placed in the hands of 
the motion-picture producers a mighty 
weapon for good or for evil. Technical 
developments in talking pictures have 
opened fields of entertainment and 
“sugar-coated” instruction that could 
never havi* been touched by the “silents.** 
How the producers make u^e of these 
possibilities in the next )ear or so is go- 
ing to have a marked effect on the future 
of the industry. 

The produceis defend themselves by 
claiming that th<*y arc giving the public 
what It wants in most cases vulgarity 
and salacioiisncss so tliinly disguised as 
to escape the notice only of a moron. It 
hardly seems possible that the greater 
part of the movie-going public of the 
United States is mainly interested in 
siK h trash. In fact, the success of a few 
of the attempts at producing clean, in- 
telligent pictures belie the defense and 
place the onus right where it belongs — 
on the shoulders of the producers who 
release what they, in their own minds, 
think the public wants. 

This is a plea, not for pictures of the 
goody-goody type only, hut for pictures 
that will insult neither the intelligence 
of the audience, nor their sense of what 
IS in good taste. Sophisticated drama 
— the sort that has kept the classics 
in vogue for generations — comedy, musi- 
cal comedy, clean straightforward nar- 
rative, all offer more material for moving 
pictures than can ever be used. Those 
producers who think that the public 
want only guttcr-English, smutty dialog, 
situations in which sex and sexual at- 
tractions predominate, and double 
meaning in all jokes, have much to 
learn. If they persist in pandering to 
the lower human element, and com- 
pletely disregard those who desire in- 
telligent entertainment, they should be 
drastically curbed. Perhaps the present 
movement will accomplish the purpose. 
It has our sympathy and support. 
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A diving helmet being lowered in- 
to place on the author’s shoulders 


T he steady hum of the enj^ine ol 
tile Standard J. ceased as the bow 
anchor went overboard. 

“Hey there, you Moxie!" slioult'd Cap- 
lain joe Belhell, “Haul up that ilinj^hv’ 
^ ou and Sweeting carry out the olhei 
anchor and hook it over that coial in 
the yellow patch! Hustle Vr out now!’' 

Soon the graceful launch was lloating 
<’lose to the reef, anchored securely fore 
and aft. The bra*'S rope ladder splashed 
into the water fioni the starboard gang- 
way and 1 was standing on it submerged 
to mv neck Sweeting started one of the 
pumps going while Moxie carefully low- 
ered the helmet over my head. 1 thrust 
my right arm ihiough the loiip of the 
air-hose. 

The steady clinkely -clank of the pump 
‘'ounded close to iny ear as I ad) listed 
the weight of the Indinet to my shoulders 
and staitc'cl down the ladder, jjie edge 
of the water-suiface appeared momen- 
laiily thiough the window of the helmet 
and vanished ufiward as I passed be 
neath it. Immediately the weight was 
lifted fiom my shouldeis and the helmet 
si'ciued as light as a feathei. 1 counted 
the rungs of the ladder as I descended, 
marking the number of feet from the 
surface. I swallowed once or twice to 
relieve the inci casing pressure on m\ 
eardrums, and at the twenty -second 
rung ste))ped off the ladder on to the 
white sand of the sea-bottom. 


Diving in 

By ROY WALDO MINER 

Cuiator, Living Invertebrates, American Museum of Natural History 


Steadying myself by grasping a lad- 
dei-riing, 1 looked about me. A short 
distance away rose the coral reef, tier 
on tier, to the .surface. Clusters of inush- 
room-like coral growths formed the bulk 
of the reef. Purple and yelh»w .sea-fans 
swayed back and forth with the motion 
of the water, while sea-bushes of soft 
and varied hue rose from slender stocks, 
their waving branches, extending up- 
ward in widely expanding parallel 
ranks, starred with hosts of feathery 
polyps. Caverns and arches of eroded 
coial, fantastic in form, showed clearly 
through the unbelievably transparent 
water or melted into the pearly blue 
liquid mist in the distance 

I TOOK a few steps forward, leaning 
against the push of the current, and 
glanced up. A disturbance of the water 
at the summit of the ladder attracted 
my attention. A pair of legs appeared 
weiidly on the rungs. The body was not 
visible, being concealed b> the liquid 
mirror of the water surface. This was 
impenetrable to the view, but reflected 
an inverted image of the legs, giving the 
odd eflect of a St. Andrew's cross! In a 
few minutes the rest of the figure and 
a hel meted head succeeded the legs, de- 
scended the ladder, and stood on the 
sea floor beside me. Looking through 
the window of the helmet, 1 saw the 
smiling features of Roswell Miller, who, 
with Mrs. Miller and my artist, Chris 
Olsen, completed the personnel of my 
expedition for the American Museum 
of Natural History. 

1 motioned toward the reef and we 
advanced slowly in the direction of an 
outlying brain-coral that towered above 
us on a fantastically carved pedestal. 


with a cloud of bright yellow fishes flit- 
ting around its siiiiunit like canary birds. 
Round mg this mass, we entered a 
crooked passageway which led toward 
one of the great overhanging arches of 
coral rock. As we peered within, a mov 
ing form became visible in the watery 
shadows, then another. 

PrcHfiitlY, a huge parrot fish, bril- 
liantly bine, varied with deep violet, 
swam slowly out of the cavern, followed 
by two others in stately procession. 
Bark and forth they sailed, staring 
toward us, occasionally nibbling at a 
hit of loose (oral, portions of which 
they crushed with their white, parrot- 
like beaks, releasing powdery fragments 
which rose in clouds as they masticated 
ihem for the filmy nourishment they 
afforded. We signaled to each other and 
edged back toward the boat. The win- 
dow of a water-glass penetrated the 
surface beside the bottom of a floating 
dinghy. We motioned with our arms, and 
the undersea tripod splashed down 
through the water. The heavy under- 
water movie camera now came gliding 
down, hooked on the end of a cord. 

We slowly and painfully erected the 
tripod, carefully adjusting it in a favor- 
able position. One must move with de- 
liberation at tin; bottom of the sea 
Attempts at rapid motion were futile 
and exhausting, Imf if we moved slowly, 
the water supporti'd us in half floating 
fashion and we piugressed easily with 
the effect of a slow-molion film. 

After the tripod was erected satisfac- 
torily, we returned for the camera-box. 
I reached for it but miscaleulaled the 
distance, and my hand grasped empty 
water about two feel in advance of it. 
Distances under water are deceptive to 



Sevcrtl types of undersea growths photographed by Dr. Miner’s expedition. Le// to right: 
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Coral Gardens 


A Sciriilifit Works Bonealh Iho Clear Waters 
of the Coral Reefs of the Rahainas 


the viMon, because the unaccustomed 
density, (rroping forward, I felt the 
handle tif the camera-box, and had no 
difficulty in lifting, with one extended 
hand, a weight that both hands could 
scarcely raise from the boat’s deck, in 
the open air. We carried the box over 
to the tripod, placed it in position, and 
look turns pressing the lever that actu- 
ated the mechanism of the camera. 

As the focus of the camera had to he 
set at a predetermined distance before 
sending it down, it was impossible to 
focus on a fish directly, and it was 
tantalizing to see beautiful queen trig- 
gers, blue angel fishes, and grotesfpie 
trumpet fishes come into plain view at 
a distance of 25 feet, when we had care- 
fully arranged our focus at ten feet. 

After 50 feet of motion picture film 
had been taken, wc carried the box 
back to the cord which hung suspended 
from the launch and sent it up for Cap- 
tain Bethell to rewind and return to us 
again. When the film had completely 
run out, it was sent up for Mrs. Miller 
to change, and a second undersea box 
containing color film was sent down. 
This was Roswell Miller's specialty, and 
with it he obtained beautiful motion 
pictures depicting the soft colors of the 
living corals and gorgonians and the 
brilliant hues of the fishes which lived 
among them. 

Our attention was attracted by a won- 
derful cluster of golden yellow coral 
which rose in an em»rnious dome above 
our heads. It was composed of a succes- 
sion of expanded mushroom-like caps, 
romfiletely rov<*red with small conical 
mounds which gleamed in the sunlight 
flickering through the ripples overhead. 
♦Courtesy Natunil History 


Like most such growths, ilie caps were 
supported by eroded columns of dead 
coral limestone overgrown with encrust- 
ing sponges of scarlet, or green and 
yellow. Clusters of coral grew vertically 
from the sides of the columns sculptured 
on both Sides of their thin leaf-like ex- 
pansions with close-set senes of fint‘ 
parallel ridges exquisitely wrought with 
ladiating star-shaped calices. Hues of 
delicate rr>sy pink shaded into creain- 
\ellow tints, suffused at intervals with 
areas of orange and purple 

W E had brought with iis speumcuH 
of this coral which had been col 
ored artificially by our artists for use in 
the Coral Reef Group being constriK ted 
in the American Museum. We now took 
these with us down under the sea, and 
[daced them beside the living specimens 
for comparison so as to test the accii 
racy of our colors. The result was grati- 
fying. At arm’s length, they looked ex- 
actly like the real coral and blended 
with their living neighbors so perfei tl> 
that they could not be told apart! 

One stands ama/ed at the wealth of 
detail which gradually dawns upon the 
vision as the attention is directeil to the 
multitudinous forms of which the reef 
is composed. Here, a magnificent purjde 
sea-bush spreads its comb-like fronds 
before us. Every branch is covered with 
thousands of transparent cream-colored 
pol)ps each spreading eight ray like 
tentacles around a tiny dot of a inoutli, 
so small that it can be seen only upon 
close examination. The sunlight shin- 
ing through their translucent crowded 
bodies outlines every twig of their wav- 
ing, treelike borne with a multiple mar- 
gin of glory. 



The helmet in place, the author 
starts down the brass rope ladder 


A cliisler of fliifT\ gieen clubs rises 
Irorri a erevu’e between two rounded 
brain-corals. The st,irry blanket cover- 
ing them seems to be very soft and deep. 

I touched it with a speeulative finger, 
rile soft clubs magically transformed 
themselves into a t luster of hard, finger- 
shaped }irojeetions of bright purple! 
Looking closely, I saw that the fingers 
were covered with tboiisands of pin- 
boles, and, as I watched, one filmy form 
aftc*r another peered loilh and gradu- 
ally elongated until the purple surface 
f>f the fingers became clothed once more 
with liiilfy grcTn. 

The sea-c lubs, sea-bushes, sea-whips, 
scd-feathers, and sea-fans are all 
giouped together by scientists under the 
name ^*gor gonial Unlike the corals, 
their tree-like skeletal support is flex- 
ible, lieing composed of a tough, horny 
substance invested with a crust of felted 
calcareous needles, iricgiilarly shaped 
and of extremely small size. 

The reef-forming corals resemble the 
gorgonian polyps in appearance and 
structure exc’cpt that their cylindrical 
polvps are surmounted by many tenta- 



Orbicella; Elk-horns; Gorgonians among the corals; Large Orbicella annularis; Fan corals 
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text. Right: Watching the divers 
through a water glass. Lower right: 
Painting under water, using a Mo> 
nehmetal palette and special canvas 


rles in miiltiplrs of six, and have the 
power of layinp; down a skeletal struc- 
ture of carbonate of lime beneath and 
around their soft bodies. The concerted 
action of millions of coral polyps builds 
up the immense and complicated lime- 
stone structures which form the coral 
reef. The coral skeletons may form 
crusts over the sea bottom, or may rise 
in dome-sha|)ed masses like the brain 
and star corals or postlike growths 
capped like mushrooms, as in the case 
of the orb r<irals. They may be leaf- 
shaped or like rosettes, or sinuously 
petalled flower-like colonies. Among the 
most beautiful and striking corals of the 
Rahaman reefs are three species of 
Acropora which form branching struc- 
tures, the most delicate and fragile 
which is the fan coral. The staghorn 
coral builds loosely branching manv- 
tined skeletons reminding one of the 
antlers of a stag. The largest and most 
massive of the three is the great elk- 
horn, or palmate coial which forms 
gigantic growths with branches like 
beams, expanding into broad, palmate 
tips. This species dominates the great 
Andros barrier reef, where the scene 



and pumps, which thus enabled two per- 
sons to go under the sea at a time. We 
could walk about together and coin- 
municate by means of predetermined 
signs which enabled us to compare notes 
for our work. At times Chris Olsen 
would go down with palette and easel 
constructed of non-corrosive metal. He 


of the American Museum’s Coral Reef 
Group is laid. All the other species of 
coral are found there, but are over- 
shadowed by the great orchard-bke 
groves of the elkhorn, which rise in 
tangled thickets of marble trees tinted 
with saffron. 


would set up his easel on a convenient 
clump and fasten into it an oiled canvas 
securely mounted on a sheet of plate 
glass. Then he would make sketches 
with oil colors directly from nature, 
undersea, at a depth of 15 or 20 feet. 
At first, he used the regulation artists’ 
brushes with wooden handles, but when- 


D ay after day. whenever the weather 
permitted, the good launch Stand- 
ard /. took us from clump to clump of 
the reefs at Rose Island, Athol Island, 
and Long Shoal. We had three undersea 
cameras, two for black and white mo- 
tion pictures, and one for color film. 
The latter and one of the former were 
the ingenious contrivances of Roswell 
Miller. There were also two helmets 


ever, inadvertently, he let go his hold 
on one, it would float to the surface and 
Moxie would have to row out with a 
dinghy to get it. Besides, in the wash of 
the tide, a brush is not steady enough 
for applying color. So Olsen finally 
used a palette knife instead, which was 
much easier to manage. 

On this trip we had the pleasure of 
introducing to the undersea world His 


Excellency Sir Bede Clifford, Governor 
of the Bahamas, and Lady Clifford. They 
came down in turn and explored the 
face of the reef, working their way 
through the crevices between the, coral 
clumps, facing the inevitable camera 
at a depth of 20 feet. The Bahaman 
oflirials were all greatly interested in 
our work, and did everything in their 
power to assist us. 

Occasionally, when the weather was 
too rough for diving, we went ashore 
on one of the rocky cays which abound 
in the waters near Nassau, and, by 
means of hammer and hatchet, hacked 
off huge fragments of the eroded “hon- 
eycomb rock” of which they are com- 
posed. This rock is wrought by wave 
and weather into most fantastic forms; 
in fact, the whole surface of the cays 
is full of holes and passages like a 
petrified sponge. We obtained more 
than a ton of this rock and shipped it 
to the Museum, where we are now re- 
producing a portion of such a rocky cay 
as a part of the foreground in the upper 




section of the group, using the original 
material in the process. 

This group is now nearly finished. A 
few months more and the exhibit will 
be complete, after ten years of arduous 
work. During that time, five expeditions 
have been undertaken to the Bahamas. 
These five expeditions have been inter- 
polated between long periods of work 
at the Museum, preparing and coloring 
corals, erecting the elaborate frame- 
work to support them in the group, con- 
sisting of more than seven tons of 
structural steel (see page 216, April 
1932 Scientific American. Ed,), mod- 
eling and coloring fishes and the other 
multitudinous forms of undersea life 
composing the coral reef association. 
When finished, it is estimated that the 
exhibit will be the equivalent of 30 
ordinary museum groups in size and 
difiiculty of preparation. It will occupy 
one third of the entire farther end of 
the great Hall of Ocean Life, probably 
the large,st museum exhibition hall in 
the world. 


600 Wheels an Hour 

An Efficient Set-Up of Special Machinery and Gravity Conveyors Makes 
It Possible to Turn Out Motor-Car Wire Wheels at this Speed 
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The first operation in foj^ming Chevrolet outer hub shells is 
performed in this double-geared punch press. The operator 
is shown inspecting a stamping. To the right of the press is 
a spray of lubricant directed on the strip of stock which is 
being automatically fed toward the machine to a point where 
it can be grasped by the operator. This type of inclined press 
speeds up operations as the work is discharged and trans- 
ported by gravity to next press by means of sloping runways 



Below: After the 48 spokes of the wheel are riveted in two 
operations which insure even tension on each spoke, the as- 
sembled wheel is placed in this semi-automatic machine where 
the hub and face of the hub side of the wheel are bored, 
while at the same time the hub face is finished from below 


Above: Spokes cut from 
straight wire stock are 
loaded into this oscillating 
hopper where they are 
joggled to bending position 





t 



Finished wheels are put through a 
IlllliU dip-tank of rust-proofing solution 
and then carried on a chain con- 
veyor to the loading platform. Here 
the toggle hooks are tripped, releas- 
ing the wheels on an inclined slide, 
down which they roll into box cars 
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Ihe Sterilization Law 


J N the new Germany today laws are 
being enacted which are designed to 
a large extent f<»r the benefit of fu- 
ture generations, and usually with no 
regard for the approval or disapproval 
they may now find. In Germany all 
thinking and planning has as its aim 
the improvement of the health stand- 
ards of the people, through the applica- 
tion of biological science. May it not 
be that the sufferings and sorrows of 
the Germany of the past, of today and 
tomorrow, may sooner or later become 
the concern of any other nation? 

Germany has profited in this respe(‘t 
from Ameiican experiences and prac- 
tices. For a number of decades 27 of the 
48 American states have been establish- 
ing legislation to prevent the propaga- 
tion of hereditary defects, thus inter- 
feiing with the transmission of feeble- 
mindedness, idiocy, mental disorders or 
pathological criminality. The German 
sterilization law of recent origin, how- 
ever, caused an unprecedented alarm all 
over the world. Although the scholars 
as well as laymen of a great variety of 
nations considered it a landmark in the 
history of mankind, and welcoiiu'd and 
celebrated it as a diversion from the 
wrong road thus far traveled by hu- 
manity, there were groups which for 
various reasons characterized the (Ger- 
man “Law for the Prevention of Heredi- 
tary Diseases in Posterity” as a return 
to barbarity and to the unchristian cus- 
toms of the Huns. Nevertheless we Ger- 
mans accept this charge, jointly with 
those 27 enlightened and progressive 
states of America, as well as with many 
a Swiss canton and the Scandinavian 
countries, and we are glad to learn of 
approving voices raised in such other 
nations as Hungary, (Czechoslovakia and 
more recently in Fngland -voices which 
urge the enactment of similai laws. 

O F the many justifications which exist 
for sterilization laws, the most ele- 
mentary and obvious ones are those in 
regard to cost. Take, for example, the 
cost of education: For each sound and 
healthy pupil Germany pays annually 
from public funds the sum of 75 Reichs- 
marks. For a so-called Hilfsschulkind - 
that is, a feeble-minded pupil - several 
times that sum is reijuired. For an in- 
mate in a reformatory, that is, for an 
asocial type, psychopathic or otherwise, 
it costs the German people 20 times as 


By C. T H O M A L L A, M. D. 


theae pages we present 
the third article of our 
series on human sterilization. 
This article was secured through 
the German Embassy at Wash- 
ington, and is therefore regard- 
ed as an officially sanctioned 
statement of Germany*# aims in 
connection with racial and na- 
tional eugenics. 

In a later number we expect 
to present an article by the Rev- 
erend Ignatius W. Cox, S.J., 
Ph.D., Professor of Philosophy 
at Fordham University, a Jesuit 
institution, and this will repre- 
sent the views of those who are 
opposed to human eugenic 
sterilization . — The Editor 


much. An insane peison costs the state 
and the taxpayer fiuni six tu eight 
marks daily. Insane persons of criminal 
potentiality who lequire special at- 
tendance and watch in isolated quarters 
cost up to 20 Reichsmarks daily. The 
majority of the gainfully employed in- 
dividuals in Germany do not earn nearly 
as much as the state has to pay for sup- 
porting degenerate, idiotic, ciiminal 
and insane persons. In a state which is 
desperately fighting for its existence, as 
is (Germany, it is a simple problem of 
arithmetic whether to allow for all 
eternity the procreation of defectives, 
thereby most heavily burdening finan- 
cially the working people, or whether 
to interfere before it is too late with the 
l ureer of the worst and most costlv of 
this kind of defectives. 

I T must be pointed out, however, that 
in addition to the mentally diseased, 
a certain group of physical defectives 
of a hereditary nature will also fall 
under the sterilization law, such as the 
hereditary blind and the hereditary 
deaf and dumb. These otherwise men- 
tally competent persons, many of whom 
are frequently highly qualified, do not 
cause any expense to the state (except- 
ing the costly period of their training). 
They are in a position to earn their own 
living. Nevertheless ihe legitimate asso- 
ciations of these groups themselves de- 
clared that they were in favor of this 
law, which, after all, is supposed to 
prevent the transmission of such tragic 
cases into future generations. The vol- 
untary approval of the law by the asso- 
ciations referred to, indicates an exist- 


ing appreciation for the action of the 
government. 

The acceptance of the sterilization 
law, botli by the government and in the 
opinion of the people is, however, pre- 
eminently due to the danger that in the 
future inferior types may numerically 
outbreed the higher types. Professor 
Lenz, who occupies the chair of race 
conservation m the University of Berlin, 
offered a hypothetical example which 
everyone may check with regard to its 
soundness. Suppose that Germany in 
1630 had possessed a population of 
which 50 percent were white and 50 
percent colored. If, then, during the 
last 300 years the colored population 
had increased by four children at in- 
tervals of 25 years, and the white popu- 
lation by only three childien at intervals 
of only 30 years, then 90 percent of the 
people today would have been colored, 
and only the remaining fraction while. 
Substitute for colored such qualities as 
hereditarily weak, asocial, indolent, 
idiotic, incapable, and for white sub- 
stitute high type, industrious, intelli- 
gent, brave, and mi on, and you will 
lecognize how ipiickly an entire nation 
may degenerate. 

I N Germany the higher types have at 
present only one or two children. 
Families of healthy heredity very rarely 
have a number of children. Moreover, 
the higher type, in view of their good 
school and professional training, do not 
decide to marry much before their middle 
thirties, while the inferior type, feeling 
no responsibility whatsoever, give birth 
to children ordinal ily between the ages 
18 and 25, or even earlier, and these off- 
spring are destined to become public 
charges. In other words, within a single 
century two hereditarily healthy chil- 
dren of a high type family will in the 
best case have only 16 descendants 
while, on the other hand, the five in- 
ferior type children of a family of weak 
heredity will bring forth during the 
same period 3125 descendants even at 
the statistically lowest rate of increase 
characteristic of the asocial group. How- 
ever, since these children have a rela- 
tively high death rate, or do not beget 
more children, half of the number men- 
tioned may well be subtracted from this 
sum. But this still leaves nearly 1690 
descendants of the inferior type — that 
is, a hundred-fold increase over the 
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Germany 

higher type. The bad nul breed the good. 

That is the gigantic danger against 
which Adolf Hitler wants to protect 
Germany. A people will deteriorate 
when its best hereditary stock is losing 
out — that stock fioin which leadership 
should be replenished. During the rule 
of the now overthrown system in Ger- 
many a limitlessly liberal attitude 
toward this matter artificially promoted 
the increase of inferior types at the ex- 
pense of the healthy. Thioiigh exag- 
gerated welfare measures those deplor- 
able pathological types were enabled to 
marry and to bring children into this 
world. To quote a particularly striking 
example, it even happened that crimi- 
nals and mentally defective persons 
were given pande from penitentiaries 
and other institutions, in order to permit 
them to enter the matrimonial state and 
jiropagate. If, on tlie other hand, any 
welfare agency called fur funds, in order 
to ward off sickness or a general run 
down condition in a healthy family, 
none of the state, municipal or other 
budgets contained piovisions for such 
purposes. A fundamental change has oc- 
curred in that respect. The sterilization 
law in itself will have an educational ef- 
fect, since it will make the entire nation 
more conscious of biological problems. 

T he sterilization law is the result of 
much thought, and has been workeil 
out and tested to its last detail. Each 
physician in the German nation must 
report to the health officer any case of 
hereditary disease which comes to his 
attention. The diseased will be given 
medical advice which is reipiired by 
law in each case. If he is capable of 
taking an intelligent view of his own 
situation he may himself make applica- 
tion for stenlizatioiL Otherwise his 
guardian or the competent health officer 
is obliged to do so. The application 
will be submitted to a Hereditary Health 
Court composed of two legal officers and 
two medical specialists in eugenic prob- 
lems. The physicians of this particular 
court examine the hereditary diseased, 
and conduct inquiries into the respec- 
tive conditions of his entire family. This 
procedure will ascertain whether or not 
the pathological case under discussion 
is likely to be a hereditary one. Eight 
clinically defined diseases arc desig- 
nated by the German .sterilization law. 

In addition, severe cases of alcohol- 
ism, in which the persons afflicted are 
otherwise mentally unfit, are subject to 
the provisions of the law. If, after the 


conclusion of the examination 
and inquiries by the physi- 
cians of the Hereditary Health 
Court, a case is clearly estab- 
lished, the operation will be ordeied and 
performed by well trained surgeons or 
gynecologists in a hospital specifically 
appointed by the Court. It is also pro- 
vided by the law that the physician 
who performs the operation may not be 
chosen from among those who had par- 
ticipated in the preliminaries of the 
case. 

Should the person to be steiilized 
object to the decision of the llereditaiv 
lledlth (^lUit, appeal can hi* made to 
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Court Reports 
Sterilization of 
325 in Berlin 

Eugen 8 Examination for 
Del tives Made on 348 ; 
23 Escape Operation 


fly The Aifoctatfd Prett 
BERLIN, June lS»--Three hundred 
And twent>-ave BerUn reslUenU have 
be«n •tertll^d for the benehl of 
comihg generations.’ the Nael eu- 
genlca court revealed today In )U Aret 
report 

01 theae 143 voluntarily submitted 
to the vBMctopiy oporatlOD which 
makes It impossible (or them to br- 
come parents but does not otherwise 
Interfere with their sexual life 
In all. 348 persona were examined 

I by the court and in twenty-three 
cBsee no order waa Issued 1 he repot t 
did not divide the persona operated 
as to sex. but ststed that the 
majority were men 
The eugenics court deals wuh 
stcrlliaatton cases involving the pre- 
vention of children ip families of per- 
sons regarded as drfectUeH The 
criminal court penalty of steriliza- 
iion against habitual sex offenders in- 
volves castration, as distinguished 
from the method used by the 
Vugenlcs court 


the .Supreme Hereditary Health Courts. 
The latter are located in laig'T cities 
where, as a rule, special medical au- 
thoiities cun be called into the case. If 
such courts sustain the decision the 
sterilization can be enforced, unless the 
case is to be appealed. The possibility 
of compulsory sterilization guarantees 
that the law will be carried out in the 
most important and unusual cases 
There are also, however, clauses in 
the law which are of a mitigating char- 
acter. Where, in insanity cases, the per- 
sons afflicted are deemed to be inmal»‘s 
of asylums for life, they will not be 
sterilized Persons who voluntarily enter 
an asylum (which assumes the respon- 
sibility to see that no reproduction 
will be possible in any way) aie ex- 
empt from sterilization, even in the face 


of Hereditary Health Court decisions. 

Since conscientious objections of a 
religious nature figuie so prominently 
in the propaganda against Germany and 
its sterilization law, they need to be 
mentioned at this point. It is, by the 
way, a historical fact that up to the 
middle of the 19th Century the choir 
iioys of the Sistine Chapel were sub- 
mitiid to castration, in order to pre- 
serve the quality of the high treble 
voices of the boys. Apparently no con- 
scientious scruples were raised against 
such operations, although they were ob- 
viously of a much more severe char- 
acter than steiili/ation! On the other 
hand, nowhere in the entiie creation of 
Divine origin, where the laws of God 
determine natuial life — neither in the 
vegetable nor animal kingdom nor even 
among primitive peoples - is it possible 
f<»r the defective and lower types to 
increase profusely. It was only because 
of a h)per-civilization that hereditary 
inferior types (which rather remind us 
of animal-like behavior than of the im- 
age of God) could, without any respon- 
sibility, piopagatc theii kind without 
limit. If, on the other hand, men of the 
20th Century hav<* successfully used 
their God-given mind for the discovery 
of means which will guarantee the 
health and happiness of futuic genera- 
tions, would It not rather he their furthei 
duty to pievenl the coming into exis- 
tence of unhappy human beings wh(» 
would onl) become the souice of tiouble 
and sorrow f(>r the rest.^ National so- 
cialist (Germany considers inleifereiice 
with unfit life to be a sound applica- 
tion of the true Christian love of one’s 
fellow man 

S TERILIZATION sim[)ly involves the 
separation (d the spermatic duels 
or of the tubes, hv means of a minor 
operation. Persons subjected to it will 
suffer no effei ts «ui ilieir physical oi 
mental eapaeities, nor will they be rc- 
.sirict(*d in the enjo>ment of any pl»‘a- 
sures life may offer. Eiuthermoie, the 
sterilization pioceduie is to be made in 
individual casi*s a matter of the greatest 
seciecy. 

It is only natuial that the negative 
character ot the sleiilizatioii law, the 
struggle against houuiitary diseased 
offspring, will be supplemented to the 
fullest extent in national socialist Gei- 
many by positive measures. Hereditarily 
lieallliy families, es[)e( ially tliose with 
many children, are to be given ample 
recognition and privileges. The steriliza- 
tion law in foice since January 1, 1934 
will protect future generations in Ger- 
many from the pressing hnancial sup- 
port thus fai reijiiired by hundreds of 
thousands of hereditary defectives. The 
danger of their overwhelming growth, 
and the resultant inleifcience with the 
lives of the hereditarily healthy, is 
banned forever. 
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Tht great Ziggurat at Ur, a staged tower erected about the 23rd Century B. C. by Ur-Nammu. It it exactly like the Tower 
of Babel, which wet built by the tame king, and wot the main religiout building of the city. It it in fair condition today 


Excavations at Ur- 


By C. LEONARD WOOLLEY, M.A., Litt.D. 

Director of tht Joint Expedition of the Britiih Museum and the 
Mueeum of the Univeraity of Pennsylvania to Mesopotamia 


(Concluded from August) 

I N the course of our work we have 
learned quite a lot about the people 
of Ur. We were able to discover 
something of their handicrafts and even 
of their ideas, because, dug down into 
the flood sill, there were the graves of the 
people who had survived the flood, not 
necessarily people who had seen it, but 
a generation or two after it, and under 
the flood deposit there were plentiful re> 
mains of the antediluvian inhabitants. 
In the graves we found skeletons laid 
out rigidly straight, that being an entire- 
ly different burial custom from what ob- 
tained later : the Sumerians of our royal 
cemetery laid their dead on the side, 
with the legs bent and the hands brought 
up before the face in the attitude of one 
asleep. At the feet were put clay vessels 
for food or drink, thus showing pre- 
sumably some belief in the journey of 
the soul to a future life. Those vessels, 
made without the wheel, are extraordi- 
narily well made, with thin walls, well 
balanced, well shaped, and sometimes 

^Courteiy tht /ourat/ o/ th€ Jttya/ Socirtf oi 
Aft$* Photographs by tht Joint Bxptditloft. 


decorated with painted patterns, which, 
though simple in their geometrical ele- 
ments, are extraordinarily well com- 
posed, beautifully adapted to the shape 
of the vessel, and they really make of 
these antediluvian pots the finest prod- 
ucts of the potter*s art that you get In the 
whole of Mesopotamia throughout all its 
long historic age. With them there came, 
both in the graves and in the pre-flood 
dwellings, queer figures of baked clay, 
with very slender modern bodies and 
grotesque heads, with reptilian faces 
and elongated dome-like skulls, like 
some modern sculpture! These are not 
portraits of women but figures of god- 
desses or demons worshipped by the 
people, whose religion must have been 
largely a religion of fear. 

AT first sight there is nothing that is 
•AjLcommon to the great cemetery. You 
first of all get the apparent breach be- 
tween the cemetery and what we call die 
Jemdet Nasr period, with its polychrome 
vessels. Then there is another break in 
culture and we come to what we call the 
aVUbaid period, with something appar- 


ently radically different. But is it a dif- 
ference? That is the question we have 
to answer. There are certain things 
which make one modify one’s view as to 
these changes. We must have changes 
where we are dealing not only with cen- 
turies but with thousands of years. But 
if we can get links running all through, 
they are far more precious than all the 
diversities necessary in human progress; 
they prove much more than the varia- 
tions do and they may even provide the 
answer to the particular problem we 
have set out to solve. 

First of all, there is the great Zig- 
gural of Ur, the staged tower erected 
about the 23rd Century b.c. by Ur-Nam- 
mu. It is exactly like the Tower of Babel, 
which was built by the same king. This 
huge mass was the main religious build- 
ing of the city. It dates to only 2300 b.c. 
and is extraordinarily well preserved. 
Was it first built in 2300 b.c.? Is there 
any link which can carry this back? 
Because the Ziggurat, or staged tower, 
which is a common feature of every 
great Sumerian city, is certainly a mark 
of the distinctive culture of the people. 
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If we can trace it back beyond the 
cemetery period, we shall have done 
something to prove our point of histori- 
cal continuity. This tower stood on a 
platform, and on the platform there 
stood round the Ziggurat a whole range 
of religious buildings, mostly now de- 
stroyed, whose ground plan we have 
been able in part to recover. We dug 
through those ruined buildings on the 
Ziggurat platform and at a lower level 
we discovered an earlier range of build- 
ings well enough preserved for their 
ground plan to be made out in every 
detail with absolute accuracy, so that 
here we have the ground plan of the 
Ziggurat platform as it was, not in 2300 
B.c. but in 3100 B.c., that is, just after 
the close of our great cemetery period, 
and the buildings reproduce almost ex- 
actly the buildings of many centuries 
later. They were imitated by succes- 
sive builders, so that continuity from 
3100 B.c. was faithfully maintained for 
at least 1000 and probably for 2000 
years. 

Does it go any further? The 
terrace on which the Ziggurat 
stands is surrounded by a very 
heavy wall of mud brick about 
35 feet thick and faced on the 
outside with limestone. It rests 
upon a much older and a wider 
wall, which follows exactly the 
same lines and contains within its 
area buildings which reproduce 
exactly the later buildings. This 
building must, from the charac- 
ter of its brickwork, go back to 
something like 3700 b.c., that 
is, it is older than the whole of 
our royal cemetery, and yet the 
link which binds it to 3100 B.c. is 
absolutely perfect. Every wall of 
this old building is reproduced 
in the later, and therefore the 
tradition does go back. But it 
goes back further than that. In- 
side the platform of the Ziggurat 
of 3700 B.c. we dug down, and we 
found first one wall and behind 
that another, walls built again 
of bricks of an entirely different 
type, which we know, by compar- 
ison with excavations carried out 
on other sites, such as Warka, 
the ancient Erech, go back to 
something like the fifth millen- 
nium B.c. Yet the tradition is ex- 
act, and there was already then 
standing and dominating Ur such a Zig- 
gurat — on a smaller scale, certainly, 
but similar in nature — as we found was 
built in the 23rd Century B.c., and such 
a Ziggurat as was last restored by King 
Nabonidus of Babylon in the 6th Cen- 
tury B.c. The continuity is perfect from 
the 6th Century B.c. back to the fifth 
millennium b.c. 

I have mentioned civilization. Of 
course, the treasures of gold and silver 
and mosaic, and so on, do indicate a 


civilization of a high order, but, when we 
use the term “civilization,” what exactly 
do we mean? What connotes civilization 
as distinct from advanced but barbar- 
ous culture? 1 should say that civiliza- 
tion connotes a certain proficiency in 
art and technical science, such social or- 
ganization as almost necessarily im- 
plies city life, where at any rate the 
State maintains its supremacy over the 
individual by a recognized system of 
law, while still allowing the individual 
free play for his character and for his 
predilections, and in the third place, I 
should desiderate for civilization a 
knowledge of the art of writing, for only 
when you have writing can you be cer- 
tain of the preservation of thought, can 
you be sure that inventions once made 
will not lie lost, that traditions inherited 
will not disappear with a subsequent 
generation, but that there is that regular 
and ordered progress without which 
civilization is static and really ceases to 
exist. 

In Mesopotamia we have the art of 


writing. I suppose that to most people 
the cuneiform script, in its appearance, 
is familiar enough — those queer signs 
composed of wedge-shaped lines formed 
by the pressure of a chisel upon the 
surface of the wet clay. There you have 
finished writing, as it has been familiar 
to us for a long time. Fully developed, 
its character is obvious, but, if you take 
an earlier example, you find that the 
wedge-shaped line is absent. We have 
from the royal cemetery, for example. 



Above: Calf’s head of gold 
and lapis lazuli decorating the 
front of the harp of Queen 
Shub-ab. The inlay is original, 
the wood is restored. Below: A 
bull’s head of gold, with beard, 
eyes, hair, and horn tips of 
lapis lazuli. From king’s tomb 

a golden bowl with an inscrip- 
tion on the side of it, but it has 
not got the wedge-shaped line. 
It is not cuneiform, properly 
speaking; it is linear writing, 
which is the precursor of cunei- 
form. It is only the shape of the 
composing line that is different 
— the signs are the same — so 
there the tradition is exact. 
Then, underneath the cemetery, 
where we found clay jar seal- 
ings, we also found tablets cov- 
ered with writing, but these 
again are purely linear and not 
cuneiform, and 1 think that, with 
a certain amount of imagination, 
one can feel that behind the 
signs there are pictures. They 
arc a little more naturalistic 
than the cuneiform signs. That 
is particularly noticeable in 
some tablets found by the Ox- 
ford Expedition at Jeindet Nasr, 
where the signs are clearly 
drawn, and we get a step further back 
in writing. The man was not doing exact 
pictures, but he had something in his 
head which he drew with a point instead 
of by pressing his chisel edge into the 
clay, and so we approach nearer to 
picture making. 

On a contemporary seal impression 
that we found at Ur there is an inscrip- 
tion and this has a definitely pictorial 
element in it : instead of the signs being 
built up of straight lines there are 
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carves, and we get closer to something 
naturalistic. At Erech or Warka there 
have come to light clay tablets on which 
the writing is reduced to a minimum 
and there are simply pictures, not signs 
at all, the actual objects being drawn 
with a sharp point in the wet clay. We 
cannot date these, but they again go 
back beyond the period of Jemdet Nasr 
and are almost certainly about con- 


with which they signed the written docu« 
ments of their time. They are so common 
that they are a most precious record. 

I think that In what I have told there 
is enough to prove to most people that 
the remarkable civilization illustrated 
by the royal tombs did not spring out 
of the blue. Of course, it could not do 
that; but it was not introduced from 
abroad into a barbarous country. It was 



The inlay itela from Ur. Scenes from war, made up of pieces of shell cut and en* 
graved and mounted on a background of lapis lazuli. Found 1927-1928 season 


temporary with the last years of the 
arUbaid art, with its painted pottery. 
Here we get the art of writing carried 
back to its beginning. In Mesopotamia 
we can trace it from the finished script 
to the faint gropings after a script that 
we get in the pictograph. That again, I 
think, is a proof of continuity that can- 
not be overlooked. 

AGAIN, we find the continuity in ob- 
jects. Digging below our royal 
cemetery we found older remains, rub- 
bish moufids, which contain objects 
thrown out from the temples, and among 
those objects are quantities of jar seal- 
ings. People took a clay jar which con- 
tained wine or something else and tied 
a piece of cloth over the mouth, and 
over that cloth they spread wet clay and 
on the wet clay they stamped their seal 
in order that the jar might not be tam- 
pered with. That clay jar sealing is ex- 
actly like the sealing wax over the cork 
of a modern wine bottle, and the seal 
was impressed in exactly the same 
fashion. Underneath our royal cemetery, 
and therefore belonging to an earlier 
date, we found such jar sealings. On 
one of them, rather crudely done, there 
is a representation of a chariot, with 
two men in it, drawn by donkeys. The 
subject is curiously familiar to us, be- 
cause, though the jar sealing must date 
from about 3750 b.c., it is simply a fore- 
runner of the great “Standard’' of Ur, 
on which, in mosaic of shell and lapis 
lacuU, there are the same chariots drawn 
by donkeys and with fighting men and 
the driver in them. Here is a link which 
binds the great cemetery with its imme- 
diate past. 

Then we can take another thing, the 
cylinder seals which people carried and 


the result of a long and slow process of 
evolution, and that civilization was built 
up by degrees in the country in which 
we find it. Its roots are there as well 
as the flower. By excavation in Mesopo- 
tamia we are able not merely to discover 
a remarkable and hitherto unsuspected 
phase in the life of one country, but we 
can trace it almost to its origin, and in 
that we are doing no unimportant thing. 
1 have suggested that this art of the 
great cemetery has profoundly influ- 
enced later ages. I have shown how the 
forms of architecture continued have 
been inherited by ourselves. One could 
expatiate on that side of the subject 
for a very long time indeed. We find in 
Egypt, before the First Dynasty, nu- 
merous imports from Mesopotamia, 
which seem to imply that the Sumerians 
supplied to the barbarous people of 
Egypt, as they were then, just that im- 
petus which enabled them to start out 
for themselves and to develop the re- 
markable and independent civilization 
which is familiar to us as the civilization 
of the Nile Valley. We do know for a 
fact that the Sumerians imposed their 
culture upon surrounding peoples and 
so impressed it upon their successors, 
the Babylonians, that, civilized as the 
Babylonians were, they made no new 
discoveries at all ; they hardly advanced 
beyond what their predecessors had 
known and they preserved civilization 
rather than invented it. We know, too, 
that the Sumerians sent out the an- 
cestors of the Hebrews with all the 
traditions of law, civilization, religion 
and art which they had themselves 
evolved in their home country and which 
the Hebrews never entirely forgot, but 
by which they were profoundly in- 
fluenced. 


The Sumerians were an extraordi- 
narily important people, and the more 
we look at them the more we see that 
they were essentially modern. Modern 
man goes back as far as we can say 
we are able to understand the feelings 
of the man of the time. If we can look 
at the early Sumerians and read their 
writing, study their works of art and 
understand their buildings and more or 
less grasp their civilization, if we can 
know from what they have done that in 
our circumstances they would do as we 
are doing and that, similarly, we in 
their circumstances should have done as 
they did, then we are fully at home 
with them. 

T hey are modern man, distinct alto- 
gether from those paleolithic and 
neolithic peoples with whom we do feel 
terribly at sea. Modern man probably 
goes back to something like 6000 b.c. 
We have him extraordinarily well ex- 
emplified in the Sumerians, and, be- 
cause their influence never died out and 
they have played a great part in the 
history of human progress, when we 
watch their earliest beginnings, and 
trace them up from those beginnings to 
a flower of art, we are watching, so far 
as we know at present, the earliest ef- 



Plumbers in Ur did lasting work. 
This it an early pipe drain leading 
to a cesspool beneath one of the 
re-excavated buildings of the city 

forts made by man to rise above himself 
and to develop that extremely compli- 
cated and complex form of life that we 
call civilization, and we are observing 
the process not merely in a forgotten 
and unimportant corner of the earth but 
in the main stream of human life. The 
more we learn about it, the better we 
can understand the progress which man 
as a whole has made, and I think, there- 
fore, the better we can understand his- 
tory in general, both In the past and 
in the present. 


\g the obsolete jetty looked after dynamite had cut pilings otf below 
;he surface and before being dragged from the sand by a horse team 


As a water jet displaced the sand the dynamite charge on a 
submerged to the required depth against the pile that ta to be 
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By STEPHEN J. RYAN 

S EVERAL years ago the Borough 
Council of Beach Haven, New Jer- 
sey, constructed four jetties of oak 
and chestnut piling along the beach to 
protect it from erosion. The piles were 
driven 25 feet deep into the sand in long 
double rows. These clusters of pilings 
on the beach were apparently satisfac- 
tory but after Beach Haven had begun 
to develop rapidly as a summer resort, 
the authorities decided to erect stone 
jetties extending out into the ocean for 
a distance of 100 to 125 feet. The 
wooden jetties were no longer neces- 
sary and, as it was desired to increase 
the size of the bathing beach and to 
extend the board-walk, the Council de- 
cided to remove the unsightly wooden 
projections. Workmen endeavored to 
pull each pile out of the sand by the 
use of a large tripod and block and 
tackle, aided by a water jet. This process 
was found to be too costly as the largest 
number pulled out in a day by several 
men was 25, and the average much less 
than that. 

The Borough Council then decided to 
try dynamite and an explosives expert 
of the duPont Company was requested 
to look over the job. Advice was desired 
as to whether or not it would be prac- 
tical to cut of! the pilings at a safe dis- 


tance below the surface of the sand by 
the use of dynamite. 

The explosives expert asked the 
Mayor and Council to purchase a small 
quantity of dynamite and some electric 
blasting caps for a “test day.** The re- 
sult of the “test day’s*’ work was the 
removal of 133 oak pilings, each ranging 
from eight to ten inches in diameter. 
Eighty-two sticks of quarry gelatin dy- 
namite and about 50 electric blasting 
caps with eight-foot lead wires were 
used for that performance. 

I T was then decided to use 60 percent 
straight nitroglycerin dynamite and 
to try the propagated-detonation meth- 
od in which the shock of one explosion 
sets off other charges in the same line. 
This worked with complete success and 
due to the fact that an electric blasting 
cap for every charge was rendered un- 
necessary the cost was further reduced. 

It is, of course, impossible to push or 
drill a hole through loose sand to place 
a charge of dynamite, for the hole closes 
as fast as made. Therefore, several 
lengths of fire hose were run from ad- 
jacent fire hydrants to the point of 
operation and connected with a water 
jet device consisting of a piece of one- 
inch pipe ten feet long. 

In loading and shooting, two sticks 
of the dynamite were bound to the end 
of ordinary wooden laths with twine. In 


placing these charges the jet of water 
was pointed into the sand beside the 
pile. As the water displaced the sand the 
dynamite tied to the end of the lath 
followed the jet down to whatever depth 
was desired. Each lath was marked at 
a point six feet from the dynamite so 
that a uniform depth of charge was as- 
sured. 

Eleven such charges were plante^d 
against a like number of pilings for 
each shot. The primed charge, consisting 
of three sticks of dynamite, one of 
which was primed with an electric 
blasting cap, was placed against the 
center pile and the two-stick charges, 
without caps, were placed against each 
of the five pilings extending on each 
side. After each shot, a crater was left 
in the sand and it was easy to determine 
whether each pile was cut off cleanly. 
Occasionally a small extra shot was 
needed. 

By using this method and placing 
eleven charges each time, it was pos- 
sible to load, connect, and shoot 1500 
piles in 6^/^ days or a daily average of 
230 pilings. The total cost of cutting 
off the 1500 piles was 26^/^ cents each. 
This includes the cost of approximately 
1200 pounds of dynamite, 550 blasting 
caps with lead wires, and days* 
time for a blaster. 


*CourtMy Tht duPoat 


A row of charges in place against piles, indicated by the projecting One charge at the middle of the line was primed with a 

isths, and ready to be fired. Note ice which shows working conditions detonation set off the five charges on each side— ^even with 
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F rom immemorial times, watchers 
of the sky have recognized the pres- 
ence of clusters of stars here and 
there in the heavens. The most con- 
spicuous of these, the Pleiades, is one 
of the most widely known objects in 
the heavens and received its name in 
classical times. Two or three other clus- 
ters also bear Greek or Latin names: 
the Hyades, a widely scattered group in 
Taurus; the small, compact Praesepe 
in Cancer, which looks to the eye like a 
hazy patch and is resolved into its sep- 
arate stars only by a field-glass; and 
another scattered group farther east in 
the sky, known as Coma Berenices and 
commemorated in a poem of Catullus. 
Other clusters, too closely packed to 
be resolved into separate stars by the 
unaided eye, are found between Perseus 
and Cassiopeia and between Scorpio 
and Sagittarius. With the telescope, of 
course, dozens and hundreds of fainter 
clusters have been recognized. 

Star groups of this type are gener- 
ally called “galactic” clusters, to dis- 
tinguish them from the fainter and more 
remote globular clusters. As their name 
indicates, they show a very marked 
preference for the region of the Milky 
Way, and are rare in other portions of 
the sky, though Coma Berenices is al- 
most at the north galactic pole. The 
large apparent size of this cluster, and 
the brightness of the stars composing 
it, many of which are visible to the 
naked eye, suggest that it is much nearer 
than the average — a conclusion con- 
firmed by fuller investigation. Though 
its direction from us is nearly at right 
angles to the Milky Way, it is therefore 
not very far from the central plane of 
our system. 

T here can be no doubt, from mere 
inspection, that a close cluster like 
the Pleiades is a real physical aggre- 
gation of stars. The probability that six 
stars, conspicuous to the naked eye, 
should lie in so small a region of the 
heavens on a mere chance distribution, 
can be calculated and is excessively 
small. For more scattered groups this 
argument is less conclusive, and con- 
siderations of probability show that 
some “held** stars in front of the cluster 
or behind it are projected in the heavens 
Upon the real cluster. To distinguish 
these, we must have recourse to the 
motions of the individual stars, which 


have been accurately determined in a 
number of cases. 

All the bright stars of the Pleiades, 
for example, are moving together in the 
sky at very nearly the same rate and, 
moreover, have nearly the same radial 
velocity — facts which put their real 
physical connection beyond all possible 
doubt. In the Hyades the majority of 
the stars show a similar common proper 
motion and are receding from the sun 
at about the same rate. But here and 
there one is found with quite a different 
motion, which is evidently an accidental 
intruder. The bright star Aldebaran is 
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Motions of the Hyades Cluster. The 
arrows represent motion in 50,000 
years, also the direction of motion. 
Though the motions appear to be 
convergent, they are actually par- 
allel, the convergence being only 
a perspective effect. These stars are 
all traveling along in one cluster 

the most notable of these. This decisive 
test shows that Praesepe and Coma 
Berenices, like the groups already 
named, are real physical clusters, 
though in the latter case there are a 
good many superposed field stars. 

It has been told long ago in these 
columns how Professor Boss, from his 
accurate catalogue of proper motions, 
showed that the apparent motions of 
the stars of the Hyades converged to- 
ward one point in the sky. This is an 
obvious effect of perspective, for a 
cluster which is receding. Spectroscopic 
observations confirmed the recession and 
made it possible to determine the actual 
distance of the cluster, which is 40 
parsecs or 130 light-years. The Pleiades 
are almost four times as far away, and 
Praesepe about the same distance. For 
the double cluster in Perseus, the esti- 
mated distance is 5000 light-years, and 
many galactic clusters must be remoter. 

The searching test by proper motion 
has revealed several clusters too wide 
to be conspicuous to the eye. A notable 
one is found in Ursa Major. Of the 


seven stars of the “Dipper** (which, by 
the way, is the only American constel- 
lation, the name being practically un- 
known on the other side of the Atlantic) , 
five are moving together, and evidently 
form a widely scattered cluster. Hertz- 
sprung’s careful study shows that vari- 
ous apparently disconnected stars, 
notably Sirius, share this motion and 
really belong to the group. An enormous 
aggregation of more distant and very 
brilliant stars in Scorpio and Centaurus, 
and the Southern Cross, was first recog- 
nized by Kapteyn. Its brightest mem- 
bers are 200 or 300 light-years from the 
sun, and the extent of the cluster, or 
stream, must be fully as great. 

T he common motion of the stars of 
any one of these groups is the strong- 
est indication of a common origin. The 
mere fact that they keep together in 
space is as good a reason for supposing 
them to be really related in some way as 
is the similar motion of a Bock of birds 
in the sky. Moreover, as we shall see, 
there are many forces which tend to 
cause the motions of the cluster stars 
gradually to differ from one another, 
and so ultimately to disintegrate it, 
while there are no known influences 
which would cause stars originally un- 
related, or with random motions, to con- 
gregate into a group moving together. 
Moving clusters, then, may give us some 
insight into the remoter past of our 
galactic system. At interstellar distances 
the only force which needs to be con- 
sidered is gravitation. The influence of 
this on the motions of clusters has been 
discussed by Eddington, Jeans and, very 
recently, by Professor Bok of Harvard, 
to whose results the present summary 
is much indebted. 

Suppose, first, that there was a cluster 
of stars, entirely isolated in space, which 
would not even attract one another. 
Each star would then move on a straight 
line with uniform speed, indefinitely. If 
the original motions were strictly paral- 
lel and equal, the cluster would remain 
together forever. But, if the motions dif- 
fered ever so little, the stars would grad- 
ually draw apart and the group would 
spread out. 

Of course, the stars actually attract 
one another. If their motions in space 
were originally exactly the same, so that 
they had no motion relative to one an- 
other, their mutual attraction would 
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caufle them gradually to fall in toward 
the center of the group, and the cluster 
would collapse at a slow but ever-in- 
creasing rate. This catastrophe could be 
avoided by setting the stars into slow 
motion; each one would then describe 
an orbit around the center of the whole 
mass, influenced somewhat by the at- 
traction of its immediate neighbors. 
With a proper adjustment of velocities, 
the cluster might maintain itself for an 
extremely long time. Individual stars 
would move in sweeping curves, usually 
not of very simple form, and would suc- 
cessively visit many parts of the region 
occupied by the cluster. But, as some 
stars left a given portion of this region, 
others would come in to take their 
places, and the general appearance of 
the group might remain practically un- 
altered. 

T he stars which form the known 
clusters are so widely scattered that 
these orbital motions would be very 
slow. The Pleiades, for example, form 
a group about three parsecs, or ten 
light-years, in radius. Professor Bok 
estimates the total mass as 250 tim<*s 
that of the sun. A simple calculation 
shows that a star rev<dviiig in a circle 
at the outer limit of the group would 
have a period of some 30 millions of 
jears. Those nearer the center would 
move somewhat more rapidly ; but. even 
so, their orbital motions would be so 
small during the century or less cov- 
ered by accurate observations of their 
position, that little or no perceptible 
change would be detectable. This is a 
comparatively dense cluster. For the 
Hyades, the calculated rotation period 
is 80 million years, and for the Perseus 
cluster about 140 millions. Though no 
sensible change in such bodies can be 
expected within the interval of accurate 
human observations, the longest of these 
periods is but a small fractitm of the 
known age of the Earth. 

It is altogether probable that these 
vast clusters are at least as old as our 
planet, and we may therefore believe 
that during their past history their in- 
dividual stars have circulated about the 
center many times, and their detailed 
configuration has been completely 
changed again and again. Had there 
been present originally stars whose mo- 
tions were much more rapid than the 
others, they would have escaped from 
the gravitational attraction of the gen- 
eral mass in a relatively short time 
(from 20 to 50 millions of years), so 
that only those which were originally 
orderly and slow-moving remain for our 
recognition. 

Even if utterly isolated in space, such 
a cluster could not exist forever. Now 
and again, though at rare intervals, two 
of its stars would pass very close to one 
another (say no farther than the earth’s 
distance from the sun), and their 


velocities would he greatly altered by 
mutual attraction. During some of these 
encounters one star would be slowed, 
and the other speeded up so much as 
to enable it to escape from the cluster. 
This process, though slow, is substan- 
tially irreversible, since the ejected stars 
wander off into remote portions of space, 
and the chance of an incoming star pass- 
ing close to a cluster member in such 
a way that its motion is slowed and it is 
captured is excessively small. This dis- 
integrative process, although real, is 
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however so very slow-acting that it is 
of little importance in comparison with 
two others. 

The first disturbing force arises from 
the general attraction of the great mass 
of stars compo.sing the Milky Way. If 
this attraction were exactly the same 
in amount and direction at all points 
within the cluster, it would have no dis- 
integrating effect. All stars in the clus- 
ter would move in similar curves, de- 
scribing some vast orbit about the 
greater mass; but there would be no 
tendency to drag the stars apart, and 
none to pull them together, save their 
own mutual attraction. But the actual 
attraction of the Milky Way, especially 
if its mass is considerably concentrated 
in a central region, is not of equal 
strength at all points, nor does it act in 
parallel lines, but in directions cc»nverg- 
ing toward this center. The differences, 
whether in amount or direction, be- 
tween these galactic attractions, consti- 
tute forces tending in some regions to 
draw stars in toward the center of the 
cluster and in others to pull them away. 

These “tidal” forces, though very 
small, are unremitting in their action, 
and they will pull any cluster to pieces 
if given time enough, unless the attrac- 
tion of the general mass of the cluster 


itself upon the component stars is suf- 
ficiently great to counteract them. This 
demands that the cluster shall have a 
tolerably high density. Bok calculates 
that a mass equal to the sun's, for every 
ten cubic parsecs of space, is required. 
This would put stars like the sun about 
seven or eight light-years apart, which 
is hardly closer together than the ran- 
domly moving stars are in our neighbor- 
hood. The star density in the Pleiades 
is at present about 20 times this; that 
of the Hyades is much smaller and be- 
tween two and three times the critical 
value. 

W ERE these tidal forces alone at 
work, a dense cluster like the 
Pleiades would be kept together in- 
definitely by its own attraction. But 
there is another disintegrative force. As 
the cluster moves through the general 
field of stars, those which it approaches 
will pass right through it. The chance 
of a collision of a cluster star with an 
outsider, or even of a very close ap- 
prouf'h, within planetary distances, is 
extremely small. But, nevertheless, each 
interloper, as it passes through the 
cluster, will disturb by its attraction the 
motions of the cluster stars. It is easy 
to see that the effect of this attraction 
will he to pull each star toward the 
nearest point of the track of the stranger 
(the forward and backward components 
balancing out). For a cluster moving 
through a field of stars at rest, these 
attractions would eviilentlv tend gradu- 
ally but steadily to increase the motions 
of the cluster stars m directions at right 
angles to its own motion, without modi- 
fying perceptibly the velocities in the 
direction of the general motion. These 
more rapid motions would in lime carry 
the cluster stars farther from the center, 
before they were drawn back by the 
general attraction, and the cluster would 
gradually spread out in a direction at 
right angles to its own motion. 

In the actual case, the intruding stars 
are moving in all directions, and the 
cluster is moving too, so that the effects 
are more complicated, but not greatly 
different in kind. Professor Bok’s cal- 
culations show that a cluster such as 
the Hyades would expand by less than 
10 percent in the next billion years. 
After two billions of years its greatest 
diameter would be 25 percent larger 
than now; hut by this time its density 
would have shrunk near the critical 
value, and the tidal forces of galactic 
attraction would begin to get in their 
work. A little more than two and a half 
billion years hence, the spreading will 
become much more rapid, and within 
three billions of years the cluster will 
become practically disintegrated into 
widely separated stars. The Pleiades, 
with its greater present density, should 
last ten times as long; but. even so, 
(Please turn to page 165) 




Building theWirlds 

By ROBERT D. SPEERS 

Metropolitan Water District of Southern California 



Survayort in the Velverde tunnel checking the accuracy of the bore 


B reaking record after record, a 
seasoned army of hard-rock miners 
is pressing forward, out on the 
California desert, on the largest tunnel 
driving program ever undertaken in the 
history of engineering. They are ex- 
cavating 29 eighteen-foot bores, total- 
ing 91 miles in length, through the 
rocky hearts of the bleak mountain 
ranges which lie as barriers between 
the Colorado River and the Coastal 
Plain of southern California. 

Through these tunnels eventually 
will be turned a billion gallons of water 
daily from the Colorado River to serve 
the 13 municipalities which comprise 
the Metropolitan Water District of 
Southern California. 

This 91 miles of tunnel constitutes the 
most important link in the 220,00b,000- 
dollar Colorado River Aqueduct system, 
the total length of which will be 241 
miles from the Colorado River to the 
main terminal reservoir. In addition, 
144 miles of huge distributing mains 
are to be built to carry the aqueduct 


water from the terminus of the main 
line to the cities to be served. 

At the head of this undertaking is 
F. E. Weymouth, who occupies the posi- 
tion of general manager and chief en- 
gineer of the District. One of America’s 
distinguished engineers, Mr. Weymouth 
was for many years chief engineer of 
the United States Reclamation Bureau 
and was the builder of many of the 
outstanding reclamation projects in the 
West, With the late Arthur Powell 
Davis, he prepared the designs and esti- 
mates for Boulder Dam, sister project 
to the great aqueduct, construction of 
which he is now guiding. 

U NDER Mr. Weymouth’s direction, 
an army of 4400 men, working from 
more than 30 desert construction camps, 
is driving tunnel at the rate of three and 
one-half miles per month. 

Thirty-three miles of this tunnel, lo- 
cated in the San Bernardino Mountains 
in the heart of California’s desert re- 
gion, is being excavated by forces em- 


ployed directly by the Water District. 
The remaining 58 miles of bore is under 
contract to 13 large construction com- 
panies which are working under the 
direction of District engineers. 

Longest of all the 29 aqueduct tun- 
nels is the East Coachella bore, 18 miles 
from end to end, and being driven by 
Water District forces. Engineering 
studies reveal that from 15 to 20 years 
would be occupied in the excavation of 
the huge bore if the work were to be 
carried forward in the conventional 
manner; that is, from its two portals 
alone. Since the total construction pe- 
riod of the aqueduct project will be ap- 
proximately six years, it is clear that 
some other method was necessary in 
order to shorten the length of time re- 
quired for tunnel construction. 

I NSTEAD of attacking the tunnel 
from its two portals, District con- 
struction forces drove four horizontal 
adits, or access tunnels, into the moun- 
tainside to the line of the main bore. 
At the junctions of these adits and the 
main tunnel, crews commenced working 
on the bore in two directions — east and 
west. For each adit, then, two working 
faces were opened, making it possible 
for eight crews to attack the tunnel in- 
stead of two, as would have been the 
case had work been carried forward 
from the two portals. The access adits 
constitute in themselves sizable pieces 
of the tunnel construction, varying from 
600 to 3000 feet in length. 

A similar problem confronted en- 
gineers on the aqueduct’s second longest 
bore — the 13-mile San Jacinto tunnel, 
which pierces a flank of one of south- 
ern California’s loftiest peaks. Topog- 
raphy at this point was such, however, 
that it was impracticable to drive in 
horizontal adits as was done on the 
Coachella bore to give access to the 
tunnel line. Engineers therefore reached 
the tunnel from above, sinking a verti- 
cal shaft to a depth of 796 feet to the 
tunnel line. At another point they com- 
promised between the horizontal and 
vertical methods of approach by sinking 
a shaft down to a depth of 246 feet, and 
then driving a horizontal cross-cut for 
a distance of 935 feet, linking the base 
of the shaft with the line of the main 
tunnel. In addition, San Jacinto tunnel 
is being attacked from its west portal. 
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making a total of five headings being 
worked on the bore. 

These methods of attack are being 
used, also, on several of the other longer 
aqueduct tunnels. Eight-mile Iron 
Mountain tunnel, for instance, is being 
driven from one portal and one shaft; 
West Eagle Mountain tunnel, five miles 
long, is being driven from one portal 
and one adit; Valverde tunnel, seven 
miles in length, is being at- 
tacked from four shafts ; 

Copper Basin tunnel No. 2 
and Whipple Mountain tun- 
nel both are being driven 
from adits. 

Many of the aqueduct's 
shorter bores, of course, are 
being excavated in the more 
conventional manner ; that 
is, from the two portals, or 
from a single portal. 

O NE of the notable fea- 
tures of the great un- 
dertaking, no matter which 
method is used, is the hair- 
splitting accuracy that is 
necessary in order to bring 
the various tunnel sections 
together with nicety. To ac- 
complish this the Water 
District maintains a crew of 
engineers and surveyors 
whose task it is to check 
constantly upon* the prog- 
ress of the work and see 
that the construction forces 
are adhering to the tunnel 
line. Working with preci- 
sion instruments, they can 
detect the slightest devia- 
tion in grade or angle. 

Operating far under- 
ground, these surveying crews are con- 
fronted with many problems not en- 
countered in similar work on the 
surface. One of these is the lack of 
adequate light for some of the finer 
observations. To overcome this difficulty, 
a powerful lamp has been developed 
which allows only a fine vertical sliver 
of light to escape. Transitmen are able 
to sight upon this slender beam from 
great distances down the tunnel. For 
other types of observations, pocket flash- 
lights are suspended from the roof of 
the tunnel. 

The fundamental routine of actual 
tunnel driving is much the same all 
along the far-flung construction front. 
It consists of three repeated steps — 
drilling, blasting, mucking — over and 
over again. Drill carriages, mounting as 
many as four or more pneumatie or auto- 
matic drills, are in general use along 
the aqueduct line. From 20 to 60 holes, 
from six to twelve feet deep, are drilled 
in the tunnel face, loaded with explo- 
sive, and fired. After the blast, the 
shattered rock is loaded onto waiting 
cars and hauled out to the dump. On 


tunnels where vertical shafts are used, 
the cars usually are hoisted, one by one, 
on cages. 

Several types of mucking machines 
are in use along the aqueduct line. The 
one most generally in operation shovels 
up the muck in an electrically operated 
dipper, tosses the broken rock onto an 
endless belt which conveys it to an 
empty dump car attached to the rear 



At the working face of one of the tunnels. Steel liner plates 
are installed as work progresses, in order to avoid cave-ina 


end of the machine. Other types have 
swinging hooms, designed to operate in 
the cramped space of a tunnel, which 
drops the muck directly into the cars. 

In many of the tunnels, cars are 
shifted by means of a pneumatic hoist- 
ing arrangement called a cherry-picker, 
which lifts the empty cars vertically off 
the tracks to permit loaded ones to pass 
under. In some cases ingenious devices 
have been perfected, combining the 
functions of a drill carriage and a car- 
shifter. 

In most of the tunnels motive power 
for the dump trains is provided by huge 
storage-battery locomotives capable of 
pulling trains of from five to ten dump 
cars with a capacity of four to six cubic 
yard$- In a few of the workings the loco- 
motives arc operated by means of 
trolleys. 

Much of the aqueduct tunnel is 
through solid rock and stands unsup- 
ported. Both timber and steel support is 
used when soft or shattered sections are 
encountered. All of the tunnels will be 
lined with concrete before the aqueduct 
is put in operation. 


With desert summer temperatures 
ranging as high as 130 degrees, special 
attention has been given by District en- 
gineers to proper ventilation of the tun- 
nels. Exhaustive studies of the subject 
have revealed a number of interesting 
facts. It was found that, regardless of 
the temperature of the air being blown 
into the tunnel, it reaches the face at 
approximately the same temperature as 
that of the rock within the 
tunnel; that rock tempera- 
tures vary from 72 degrees 
to 101; that broken rock 
formations are considerably 
cooler than hard, dense 
rock. 

Gigantic though it is, tun- 
nel driving is by no means 
the only important phase of 
aqueduct construction. Si- 
phon building, pumping, 
conduit construction, and 
power-line cimstruction 
from Boulder Dam, are a 
few of the other sections of 
the project which will be, 
and even now are being, 
taken in stride by the aque- 
duct builders. 

S TRICTLY independent 
of each other, and yet 
wholly interdependent one 
upon the other, are the 
Colorado River Aqueduct 
and Boulder Dam projects. 
The aqueduct, being built 
by the Metropolitan Water 
District, depends upon 
Boulder Dam for proper 
regulation of the Colorado 
River and for cheap elec- 
tric energy needed to pump 
the aqueduct water over the mountain 
ranges lying between the river and the 
Coastal Plain. Thirty-six percent, or 
400,000 horsepower of the power gener- 
ated at Boulder Dam will be used for 
this purpose. 

On the other hand, Boulder Dam, be- 
ing built by the Federal Government, 
depends upon the operation of the aque- 
duct for economic success. This is true 
because the Water District will be the 
Government’s largest customer for both 
water and power. The revenues to be de- 
rived from the sale of these two com- 
modities will in a large part amortize 
the cost of the dam project. 

Few as yet realize that the aqueduct 
overshadows the dam in size. Cost of 
the dam proper is about 100,000,000 
dollars, whereas the aqueduct bond is- 
sue, voted in 1931, was for 220,000,000 
dollars. The rapid progress being made 
and economies whi^ have been effected 
indicate that the project will be built at 
a cost under that figure; but even so, it 
will represent an investment twice as 
large as that required for the construe* 
tion of the Federal dam. 


Color Filters 

Provide the Advanced Amateur Photographer 
With a Fertile Field for Experimenting 

By WALTER CLARK, D.Sc. 


W HEN a beam of sunlight is passed 
through a glass prism, it is split 
up into a band having the colors 
of the rainbow. These colors appear in 
the order shown in the accompanying 
diagram, and they form what is known 
as the spectrum. 

For general picture making, the infra- 
red rays are of no account because ordi- 
nary or even panchromatic films are not 
affected by them. On the other hand, 
the ultra-violet has a very strong effect 
on all films. Although only a small pro- 
portion of the ultra-violet gets through 
a camera lens, even this small amount 
sometimes has to be taken into account. 
There is practically no ultra-violet in 
the light from an incandescent lamp, 
but there Is a fair amount in sunlight. 

O RDINARY film is affected by the 
parts of the spectrum ranging from 
the ultra-violet through to the middle 
of the green. Verichrome behaves simi- 
larly, although it is much more affected 
by green and yellow light. Super-sensi- 
tive panchromatic and panatomic films, 
on the other hand, respond to the ultra- 
violet and the whole of the visible spec- 
trum right through to the red. 

Because of the intensity of the ultra- 
violet, violet, and blue rays in sunlight, 
most of the recording of images on a 
film is produced by them. The sensitive- 
ness to the other visible colors is, there- 
fore, largely swamped by the effects 
produced by these rays. 

If the chief effect on a film is pro- 
duced by these rays, the tones in the 
photograph will not appear correct in 
the same sense that the eye saw the 
subject. We can, however, cut out the 
violet and ultra-violet, so that they do 
not reach the film, and then a more 
natural-appearing picture will result. 
This is dune by placing a piece of col- 
ored glass or gelatin, a “filter,” over the 
lens of the camera. 

The filters most commonly used are 
pale yellow in color; this is the color 
which results if the ultra-violet and 
violet are removed from white light. All 
yellow glass and gelatin is not satisfac- 
tory, however, because some kinds that 
may appear to the eye to be the right 
color, actually let through some ultra- 
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Using a filter with panchromatic 
him brings out fine cloud effects 

violet and the filter is largely iiicffcclive. 

Suppose we were photographing a 
landscape with clouds in the sky, and 
we used a film which responded only 
to ultra-violet, violet, and blue light. In 
our picture we should not he able to 
distinguish between the clouds and the 
sky if we gave enough exposure to give 
detail in the landscape. Clouds and blue 
sky are both rich in ultra-violet, violet, 
and blue, but there is a very marked dif- 
ference between them. The light from 
clouds, being white, actually contains a 
lot of green and red light, while that 
from the blue sky does not. Therefore, 
we must use a film that will respond to 
green, or to green and red light, and 
put over our lens a filter that docs not 


let through much ultra-violet, violet, 
and blue. 

Since the filter cuts out some of the 
light that would otherwise affect the 
film, it increases the exposure that must 
be given. The amount by which the ex- 
posure must be increased is known as 
the “filter factor.” It indicates the num- 
ber of times by which the exposure must 
be increased when using a filter, as 
compared with the exposure necessary 
without the filter. The deeper the yellow 
color of the filter, the more violet and 
blue it removes, or “holds back,” and 
consequently the higher is the filter fac- 
tor. At the same time, the deeper yellow 
filters give more “correction”; that is, 
for example, they cause white clouds to 
show up more clearly against blue sky. 

Filter factors are shown in the fol- 
lowing tabic: 


FtUfir 

N C 
Film 

Vericlirome Panatomic 

•'5/C* 

Pan 

K -1 


21/2 

IV2 

IV2 

K.iy 2 

6 

4 

IV2 

IV2 

Kodak Color 

6 

4 

— 

— 

K -2 

8 

41/2 

2 

2 


T he K -1 filler is pale yellow and is 
intended as a correcting filter when 
short exposure is of more importance 
than a high degree of correction. The 
K- 1 V ^5 and Kodak Color filters are some- 
what darker, and give better correction, 
although requiring somewhat longer ex- 
posures. The K -2 is a still darker yellow 
filler, giving the best correction possible 
with ordinary and Verichrome films, and 
practically full correction (recording 
tones as the eye sees them) with the 
panchromatic films. It is the best all- 
round hlter for use outdoors with “SS” 
pan and panatomic films. 

In landscape work the yellow filter 
performs another valuable function. It 
gives sharper detail in distant objects. 
On the majority of summer days, the 
distant hills and other objects in a land- 
scape appear somewhat hazy. If they are 
photographed on ordinary or ortho 
films without a filler, they appear “flat” 
and without detail. This is because the 
haze scatters blue light and so tends to 
blur the detail of objects seen through 
it. While haze scatters blue light, it does 
not scatter green light so much, and 
red light still less. So, if a yellow filter 
is placed over the lens to cut down the 
diffused blue light, it is possible to pho- 
tograph through the haze and the detail 
in the distant objects will he sharp. 

With the “sky filter,” one half of 
which is yellow, and the other half clear, 
the sky is photographed through the 
yellow part of the filter, while the land- 
scape is photographed through the part 
that is not colored. The exposure for the 
landscape is thus not increased, and the 
filter shows up the clouds against the 
darker sky. This filter can not take the 
place of a general purpose filter. 
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Sundials AND TheirConstruction— VI 

Lines of Declination; Signs of the Zodiac 
By R. NEWTON MAYALL 

Landacape Architect 

and MARGARET WALTON MAYALL, M.A. 

Research Assistant, Harvard College Observatory 


ANCIENT diallists often placed upon 
^heir dials certain lines, called 
lines of declination, which re* 
corded the entrance of the sun into the 
various signs of the zodiac. This gave 
them a measure of time, because it takes 
the sun about a month to pass from the 
beginning of one sign to the beginning 
of the next. Feast days, holy days, events 
of importance, and the time of year 
were also shown by these lines. If one 
wished to be facetious he could add 
lines commemorating birthdays, wed- 
ding anniversaries, and so on. 

Today such lines are usually used for 
ornamentation rather than for the 
utilitarian purposes of not many cen- 
turies ago. Since the location of these 
lines on the dial plate depends upon 
the position of the sun, they have not 
entirely lost their usefulness even in 
this day and age. They have an educa- 
tional value, for by them one may ob- 
tain a clearer conception of the motion 
of the earth in relation to its all-im- 
portant luminary — the sun. 

The sun, in its apparent movement 
among the stars, traces out a path 
called the ecliptic, the plane of which 
is inclined to the plane of the celestial 
equator at an angle of about 23y2". 
During one half of the year the sun ap- 
pears north of the celestial equator, and 
during the other half south of it. The 
sun's distance north or south of the 
equator is called its declination, and is 
expressed in degrees and minutes of 
arc. The declination varies from day to 
day. The amount of this declination, for 
each day, at apparent noon, is given in 
the table, where the northern declina- 
tion is preceded by a plus ( 4- ) sign and 
the southern declination by a minus 
(■—) sign. Although data have been 
omitted, which may be easily obtained 
from any good almanac, this table is 
inserted because it is not always found 
in a convenient form for use in the con- 
struction of the lines of declination. 

I T will be necessary for the reader to 
become famiUar with other parts of 
the dial not previously mentioned, that 
are essential in the construction of the 
lines of declination or other furniture. 
The nomenclature and dehnitions of 


these essential parts are given below. 

nodus. This is a descriptive 
term introduced by the authors. In order 
to trace out the path of the sun on any 
particular day, the shadow of the whole 
style cannot be used. We must there- 
fore select some point on the style for 
this purpose, which will be called the 
nodus. The nodus may be at the apex 
of the style; or at any other point along 
the style that is convenient, in which 
case it could be designated by a small, 
thin bar laid crosswise on the style, or 
by a notch cut in the style, so that the 
shadow cast by the nodus may readily 
be discerned on the dial plate, in sharp 
contrast to the shadow of the whole 
style. 

2 - The perpendicular style. A line 
drawn through the nodus, intersecting 
the dial plate at an angle of 90". 

3 — Foot of the perpendicular style. 
The point where the perpendicular style 
intersects the dial plate. 

4 — Height of the perpendicular style. 
The distance measured from the nodus 
to the foot of the perpendicular style. 


.5 — The horizontal line. This line is 
seldom placed on dials, although it 
plays an important part in making a 
dial useful. It is a line drawn on the dial 
plate at the intersection of a plane pass- 
ing through the nodus, parallel to the 
plane of the horizon. The lines of decli- 
nation need not extend beyond the 
horizontal line. The approximate time 
of sunrise and sunset may be deduced 
from the points among the hour lines 
where the lines of declination intersect 
the horizontal line. 

R ather than clutter the reader’s 
mind with many diagrams and 
lines, only those necessary for a proper 
understanding of the method of con- 
struction will be used. Although the 
fundamental principle of plotting a 
line of declination on a dial plate is 
the same for all dials, each type of dial 
will be treated separately so that the 
reader will have no difficulty. The hori- 
zontal line for each type will be shown. 

Each example will show the construc- 
tion of the lines representing the path 
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A table of the declination of the sun for each day of the year, at apparent noon. 
Equinoxes and solstices in bold type. Compiled from American Ephemeris 
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of the shadow cast by the nodus when 
the sun has a declination of 0^, and 
when the sun reaches its greatest north- 
ern and southern declination. The Brst 
is often referred to as the equinoctial 
line because, when the shadow of the 
nodus falls upon it, the sun is at the 
equinoxes, marking the beginning of 
spring and fall when the day and night 
are said to be of equal length. 

The lines showing the sun’s greatest 
northern and southern declination were 
called the tropics; and on old dials were 
labelled the Tropic of Cancer and Cap- 
ricorn, respectively. They note the long- 
est day (beginning of summer) and the 
shortest day (beginning of winter) of 
the year. These lines may also be re- 
ferred to as limiting lines, for between 
them all other lines of declination must 
fall. 

T he following are the instructions 
for the construction of the lines of 
declination on the equatorial dial. 
(Note: Obviously, in all types of dials, 
the size, shape, and all the parts must 
be known, before the lines of declina- 
tion are constructed.) 

Since the plane of the equatorial dial 
lies in the plane of the celestial equa- 
tor, it is evident that all of the lines 
of declination cannot be placed upon 
it. When the sun has a declination of 0 ’ 
the shadow of the nodus will not fall 
upon the dial; and when the sun is 
south of the equator no shadow will be 
cast upon the upper or north face. 

If the location of the shadow of the 
nodus were marked when it reached 
each hour line throughout any particu- 



lar day, and a line drawn through those 
points, a portion of a circle would re- 
sult, with the foot of the perpendicular 
style as its center. For this reason it is 
much easier to draw the lines on an 
equatorial dial than on other types. 

In Figure 1, AB represents the plane 
of the horizon, CD the dial plate, N 
the nodus, MN the height of the per- 
pendicular style, and M the foot of the 
perpendicular style. 

For the horizontal line: Through N 
draw EF parallel to AB, intersecting 
CD at P. (Angle PNM is equal to the 


latitude of the place — in this case 45'’.) 

Take the distance MP and lay it of! 
from the foot of the perpendicular style 
M (Figure 2) to Q, on the 12 o’clock 
line. Through Q, same figure, draw the 
line PR perpendicular to the 12 o’clock 
line. 

Then PR will be the horizontal line 
for this dial. 

F or the lines of declination: Since 
the equinoxes cannot be shown on 
an equatorial dial, the line of declina- 
tion for April 19 will be substituted. 

From the table the greatest northern 
declination is found to be 23° 27', on 
June 21; and 11°6' north on April 19. 

Then, in Figure 1, draw the line GH 
parallel to CD. This represents the 
plane of the celestial equator. 

With a protractor lay off the angle 
DA/F = 11”6' north; and the angle 
GNT = 2^°2T north. 

Produce the lines VN and TN until 
they cut the dial plate, as at X and U, 
Now take the distances MU and MX, 
and lay them off from the foot of the 
perpendicular style M (Figure 2), to 
T and W, respectively. 

With M as a center and radii MT 
and MIF, describe the arcs STU and 
VWX, respectively. Thus will STU and 
VWX be the desired lines of declina- 
tion. 

For all other lines of declination re- 
peat the work precisely as shown. 

HAT time will the sun rise, when 
the sun reaches its greatest north- 
ern declination, on June 21? 

In Figure 2, the arc STU represents 
the path of the shadow cast by the nodus 
on June 21. This arc cuts the horizontal 
line PR at U, U lies between the hours 
of 4 and S in the morning. 

Estimate the distance from the point 
where the hour line of 4 crosses the 
horizontal line, to the point at U, This 
will be found to be about 10 minutes. 
Therefore, the sun will rise at 4:10 
A.M. apparent time, on June 21, in 45° 
north latitude. This time may be con- 
verted into Standard Time by the meth- 
od described in the preceding article. 
According to an almanac, computed for 
45° north latitude, the sun will rise on 
June 21, at 4:12 a.m., apparent time. 
The reading of the dial compares favor- 
ably with the almanac. 

Likewise, the time of sunset may be 
obtained. 

T he Zodiac is a zone in the sky 16° 
wide (8° on either side of the eclip- 
tic) in or near which the planets and 
sun appear to move. Beginning at the 
point on the ecliptic, which marks the 
position of the sun at the vernal equinox, 
this zone or belt is divided into 12 parts 
of 30° each, called signs. The signs 
derive their names from the constella- 
tions with which they coincided, about 




Figure 2 


2000 years ago (today, shifted about 
30°). 

The lines of declination noting the 
entrance of the sun into the various 
signs meant much to the ancients, who 
were well acquainted with the mean- 
ings and omens attached to each. These 
lines are found on many old dials and 
they were referred to as the arcs of the 
signs, by early diallists. The entrance 
of the sun into the sign of Aries marked 
the beginning of spring; its entrance 
into the sign of Cancer marked the be- 
ginning of summer, and so on. 

The present-day usefulness of the 
dial would l>e increased if the names of 
the constellations were inscribed upon 
it, as well as the attendant signs. In 
order to do this, find the date upon 
which the sun enters a constellation or 
sign. From the table observe the declina- 
tion of the sun on that day. Then pro- 
ceed, as described above, to plot the 
line of declination for that day on the 
dial plate. Place the symbol or name of 
the sign or constellation at the ex- 
tremities of the line. 

One must not lose sight of the fact 
that, because of the precession (retro- 
grade motion) of the equinoxes along 
the ecliptic, each sign has moved back- 
ward 30°, into the constellation west 
of it, so that today the sign of Aries is 
in the constellation of Pisces, and so on. 
The signs are independent and they 
have no connection with the position of 
the sun in the constellations. 

• 



lie oblique to the axis of the earth will 
be described in the next article, 

m 

Note by Authors: The paragraph 
reading "The sun . . .” and so on, page 
198 of the April number, middle col- 
umn, should be corrected to read: “Ex- 
cept for the few months of summer 
between the equinoxes (when the sun 
has a northern declination) the sun will 
not shine upon this dial between 6 a.m. 
and 6 p.m. Therefore, on a pillar dial 
it is necessary . . and so on. 
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Remote Control for Arc Welders 
Cuts Costs 

S avings up to SOO doUars per year per 
welder — higher quality welds — in- 

creased weld output ~ these are results 
claimed for a new remote control device for 
arc-welding machines announced by The 
Lincoln Electric Company. No additional 
cables or other apparatus need be carried 
by the operator. 

With this device, known as “Lincontrol,” 
the operator taps the electrode on the work 



Using remote-control arc welding 
in fabrication of a tall building 


several times — the voltage is automatically 
raised! A larger number of taps and the 
voltage is lowered ! Thus by merely tapping 
the electrode- -making and breaking the 
electrical circuit — the current output of the 
generator is controlled. 

With “Linconirol” the operator can work 
at any distance from the machine and 
regulate the current accurately without 
making trips back and forth to adjust the 
controls. 

When work is begun in the morning, the 
welder is cold. After the machine is warmed 
up the current setting should be changed. 
Without remote control, the operator either 
uses the original setting with resultant 
lower speeds or makes a trip to the machine, 
thereby wasting time. Changing from hori- 
zontal to vertical welding or vicf^^versa 
demands a change in electrode sizoj^^ the 
operator is working in the hold of a' ship, 
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for example, this change, requiring a re- 
setting of ilic controls, probably means 
many minutes of lost time. 

In shipyard work, the average welding 
operator spends approximately 15 percent 
of Ins lime in actual welding. “Lincontror’ 
increases the operating factor as much as 
100 percent, according to the manufacturer. 

There is a definite and substantial sav- 
ing in time wherever welding is done at 
a distance from the machines, as in the 
ease of shipyard and structural work, boiler 
and tank shops, pipe lines, steel mill work, 
and dozens of other applications. 


Silver Soap 

I N view of the social triumphs that the 
ad writers are attributing to the use of 
certain soaps these days, we can’t help 
wondering what marvelous results they will 
eon jure up for a newly patented soap con- 
taining metallic siKer as a germicide — if 
it is ever put on the market. According to 
the patent specifications, the silver soap 
disinfects without discoloring. The silver 
is incorporated as powder, foil, leaves, or 
flakes and is then “activated” by superficial 
electrolytic oxidation or by treatment with 
hydrogen peroxide, permanganate, or other 
oxidizing agents. Soluble or difficultly 
soluble silvtr compounds, and sodium per- 
borate, ^odiiiin liyrophosphate, peroxide, or 
other substances containing active oxygen 
may also he added. — A. E. B, 


Wai*ming Up the Rifle 

I NSTRUCTIONS for the sighting-in of 
hunting and target rifles, writes Louis 
Schauppner in Th^ yin^erican Rifleman^ 
usu|^ designate that the^^j^hg-in should 
be $>ne “after firing wanning Mr. 

Schauppner relates some of his experiences 
with warming shots and reaches the con- 
clusi9n that sighting-in of target rifles 
shoihid be done after warming up the gun 
but that hunting rifles should be sighted-in 
without warming shots* He relates an in- 
teresting series of experiments which he 
conducted shooting prairie dogst which 


showed that at about 80 yards range a cold 
rifle barrel placed shots about one inch low 
at seven o’clock. After six or seven shots, 
the point of impact raised so that the bullets 
were hitting the point of aim. 

Since the hunting rifle is ordinarily used 
for only a comparatively few shots during 
the day, it appears logical, therefore, to 
sight-in the rifle with a cold barrel, as 
practically every shot will he fired under 
similar conditions. On the target range, on 
the other hand, shots are fired in rapid 
succession so that the barrel warms up; 
checking up of the sights for target work 
should, therefore, be done with a warm 
barrel. 


Automatic Radio Tuning 

A RADIO set which tunes in different 
stations according to a pre-selected 
schedule, starting and stopping and chang- 
ing automatically over a 12-hoiir period, 
has been perfected by A. Atwater Kent, 
radio engineer and manufacturer. 

Once set, the “tune-o-malic” receiver pro- 
vides any combination of programs desired, 
and after turning itself off at night will go 
on again in the morning and serve as an 
alarm clock. It looks like any other large 
all-wave radio except for an electric clock 
set into the front panel. While the mech- 
anism is described as a complicated prob- 
lem in radio engineering, the operation is 
simple. 

A series of small holes around the edge 
of the clock’s face mark the quarter hour 
periods and serve as connecting channels 
between the time-clock arrangement and 



How cordi «ro iisod to 

the new automatic radio receiver 
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the tuning mechanism. The latter has 16 
outlets in the foim of miniature telephone 
switchboard cords, two to each of seven 
stations and providing for fourteen differ- 
ent program periods, with two extra cords 
for intermission periods. The cords are 
plugged into the holes at the desired pro- 
gram periods, and the radio then operates 
automatically, shifting from station to sta- 
tion and program to program, stopping 
itself and starting again exactly as 
scheduled. If the self-tuning mechanism is 
not turned on, the set operates like any 
other. 

Bread Frozen-— Still Fresh When 
Thawed 

F reezing bread with dry ice to keep it 
fresh is the latest trick of the baker’s 
art, reported to the German scienoe journal. 
Die IJmschttu, When the bread is thawed 
out again it is as good as new, it is claimed. 
A patent on the process has been applied 
for. 


“Scientific American” 
Model Plane Prizes Awarded 

At the 1934 National Championship 
jlX Model Airplane Meet, held in Akron, 
Ohio, June 27-29, prizes of three yearly 
subscriptions to Scientific Ameru \n were 
awarded to the following successful con- 
testants in the Indoor Stick Model Contest 
for contestants 21 years of age and over: 

Carl Goldberg, Madison, Wisconsin, Hew 
his indoor stick model for a world’s record 
of 22 minutes, 54.6 seconds. This flight was 
inside the Goodyear-2>ppeIin Airdock where 
all indoor flying was conducted. His model 
has a wing area of 150 square inches and 
span of 40 inches. The propeller’s diameter 
is about 16 inches. The wing and empen- 
nage is covered with microfilm. The model’s 
total weight, including rubber motor, is 
.165 ounce. This flight was all pure self- 
propelled flight, no thermal currents or 
soaring, just plain powered flying for almost 
23 minutes. The motor is a single loop of 
rubber strand 7/64 by 1/32 of an inch. The 
length of rubl)er is about 36 inches and 


the ends are tied together to form a loop. 

Mr. Ernest A. Whalen and Mr. Donald 
Lockwood were awarded the other subscrip- 
tions on the basis of having placed second 
and third in the same contest (indoor stick 
model) and showed an all-around perfor- 
mance in other events. 

These annual meets are for National 
Aeronautic Association junior and senior 
members only. There are several thousand 
such members who fly model airplanes. The 
records are given official status by virtue 
of the Association’s affiliation with the 
Federation Aeronautique Internationale. 


Too Many Chemists? 

‘‘ARE there too many chemists?” asks the 
jljL editor of Industrial and Engineering 
Chemistry, I’aced by Ute fact that many 
college trained chemists are out of work 
and that more and more young men and 
women are studying to become chemists, 
members of the profession are wondering 


whether industry will be able to absorb 
the supply. Industrial and Engineering 
Chemistry points out that ”we have 160,605 
lawyers, judges, and justices; 153,803 
physicians and surgeons; 22,000 architects; 
61,905 college presidents and professors; 
71,055 dentists, 102,086 civil engineers and 
surveyors; 57,837 electrical engineers; 
54,346 mechanical engineers; 11,970 mining 
engineers ; 29,613 librarians ; and under the 
broad classification of chemists, assayers, 
and metallurgists, 37,068. All of these oc- 
cupations appear overcrowded. 

“Last year, 417 people received the doc- 
tor’s degree in chemistry; probably a mini- 
mum of 7000 received the degree of B.S. 
majoring in chemistry. There are no doubt 
as many as 30,000 in our institutions of 
advanced learning with chemistry as a pri- 
mary interest. It is unlikely that all of these 
people will find places satisfactory to them 
for the practice of chemistry.” 

In spite of the fact that there seems to 
be no prospect of satisfactory jobs for all 


Our newest aircraft car- 
rier, Ranger, first American 
ship to be designed from 
the keel up as a carrier. 
These two views show some 
features that ditfer from 
our other carriers. Ranger 
is of 13300»ton displace- 
ment, is 727 feet long, and 
carries 72 planes of various 
kinds. Two other new ones. 
Enterprise and Yorktown, 
are now under construction 




these chemists, the fact remains that em- 
ployers have difficulty, even today, in find- 
ing the kind of men they want for chemical 
jobs. The chemist who has specialized in 
some particular phase of his science, who 
has delved a little deeper than anyone else 
into his chosen subject and who has de- 
veloped ideas of his own for improving 
products or reducing production costs is 
not likely to be unemployed very long. 

Young men and women considering a 
career in chemistry should realize in ad- 
vance that being a chemist gives no guaran- 
tee of a job but that there will always be 
rewards for the few who can stand out from 
the crowd in ability and in willingness to 
work. — A, E, B, 


Quality in Eggs 

An actual test with results measured sci- 
Jl\, entifically has again disproved a notion 
or opinion widely held. Some poultrymen 
have believed that it was possible to overdo 
efforts to breed a strain of poultry capable 
of high records In egg laying. They said 
that the greater number of eggs a hen lays 
the poorer the quality of the eggs. Poultry 
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Equipment used in measuring ul- 
tra-violet radiation by the **cup£uP* 


specialists of the United States Department 
of Agriculture had no evidence to sub- 
stantiate this idea, but the idea was im- 
portant if true. So they investigated. 

It is recognized that the proportion of 
thick albumen in relation to thin albumen 
in the white of an egg is one of the reliable 
indicators of egg quality. Eggs with a high 
proportion of thick albumen stand storage 
better, and they fry or poach better when 
fresh. The result of actual tests showed that 
there was no relation between the number 
of eggs a hen laid and the proportion of 
thick albumen in the eggs. Some of the 
heavy layers produced eggs with a high 
proportion of thick albumen, whereas others 
produced eggs with a smaller proportion. 
This was also true of the hens that laid 
relatively few eggs. 

The investigators found that there are 
individual and breed differences in qual- 
ity as well as in quantity of eggs. They 
suggest, as a consequence, that it may prove 
possible to select strains of poultry that 
lay quality eggs with a high percentage of 
thick albumen. Whether it would pay to 
do so would depend on marketing arrange- 
ments that would insure a premium price 
for quality. 


lJltra*Violet Measured by 
“Cupful” 

A new ultra-vlolet meter that “tunes in 
the sun,** and, upon selecting a hand 
of radiation, measures its biologically-effec- 
tive ultra-violet content by the **cupful,** has 
been developed by Dr. M. Luckiesh and A. 
H. Taylor. 

The new meter is encased in a small 
portable cabinet, approximately eight by 
ten by seven inches in size. It is equipped 
with 1 photo-electric cell which is connected 
to the meter by means of an extension wire. 
Inside of the cabinet is a vacuum tube 
hooked up with a sensitive counting relay 
which is similar in appearance to the 
odometer of an automobile. 

In operation, the photo-electric cel), when 
actuated by the ultra-violet radiation, passes 
a small currenV .which accumulates on a 
condenser until iSl! reaches a sufficient quan- 
tity to “spill over” and turn the counting 
relay# This process is repeated as long as 
the plboto-electric cell is exposed. ^ 


The new meter is being used at Nela Park 
to measure the ultra-violet output of Sun- 
lamps, Being portable, it can be used by 
anyone, anywhere, for similar measure- 
ment. Physicians, for example, may use 
the instrument to measure the exact amount 
of ultra-violet they give their patients. 

Cities that advertise the relative health- 
merits of their climates may now easily 
announce the average amounts of beneficial 
ultra-violet they receive in the course of a 
month, year, or period of years. For ex- 
ample, Miami and Los Angeles might 
announce the comparative amounts of 
ultra-violet received over a given period. 


Dialyzing Milk 

C OW*S milk in an infant*8 stomach forms 
curds which are larger and harder to 
digest than breast 'milk. Also it is de- 
ficient in lactalbumin or whey protein, held 
to be essential for infant growth. By add- 
ing water, fat, lactose, and a dialyzed whey 
protein powder, cow*8 milk becomes an im- 
proved substitute for breast milk. 

The whey protein powder has been pro- 
duced from cow*8 milk by electro-dialysis, 
in which the ash content is lowered, ac- 
cording to Paul D. Watson of the United 
States Department of Agriculture in In- 
dustrial and Engineering Chemistry. About 
30 percent of this powder is necessary in 
properly modified milk. — A. E. B. 


Automatic Movie Film Safety 
Stop 

I N order to prevent breaking motion pic- 
ture film in an amateur projector due to 
losing a loop during projection, the Ani- 
matophone machine is equipped with four 



Mechanism that stops the film in 
a movie projector before breakage 


automatic film trips which stop the roachiite 
before any damage can be done. The ac- 
companying illustration shows how this is 
accomplished. If at any one of the four 
points indicated the film pulls against on 
automatic trip, a clutch lever la immediately 
thrown out of operating position, cutting 
off both power and light. 

Perl umad Gafiolfaae 

I N spite of their energetic claims that their 
goioliiies will import stream-line action 
to your oldl cor Or lift the pyramitli 0 couple 
of feeir It appears that our gosoliite com» 


ponies hove been missing a trick, for h It 
now possible to “doctor up** the motor fuel 
80 as to eliminate the odor of exhaust 
gases. Just imagine the possibilities in ad- 
vertising a gasoline that will leave behind 
the sweet perfume of gardenia or lilac as 
you drive through the city! 

The process for ameliorating the smell of 
the exhaust gases of internal combustion 
engines is covered in a recent patent which 
claims that an agreeable smell can be im- 
parted to the exhaust gases of internal 
combustion engines using any desired type 
of fuel by adding small amounts, four 
grams or less per gallon, of an artificial 
musk compound or an arylalkylketone. Both 
substances have the property of resisting 
combustion under the conditions prevail- 
ing in internal-combustion engines and are 
adapted to impart to the exhaust gases a 
pleasant odor which enables the pungent 
smell of the half burned oil to be modified 
as desired. — A. E, B, 


Self-Contained Sprinkler 

M aximum protection at minimum cost 
characterizes a new automatic chemi- 
cal sprinkler system for use in factories, 
warehouses, stores, schools, hospitals, base- 
ments of dwellings, and other places now 
without sprinkler protection. In water 
sprinkled plants, the system may be in- 
stalled in remote spaces or for special 
hazards such as paint and lacquer rooms, 
or in storerooms and vaults requiring spe- 
cial protection not only from fire but water 
and chemical damage as well. The system 
is particularly attractive for buildings be- 
yond public water mains, as well as for 
galley and engine room of pleasure craft. 

The Firctox system comprises one or more 
aluminum units suspended from the ceiling 
and providing protection for a given num- 
ber of cubic feet of space. Should a fire 
occur within the area protected by a unit, 
the excessive heat develops a pressure with- 
in the unit and melts the low-melting-point 
solder of its sprinkler head. This releases 
under pressure a chemical spray which, in 
contact with heated air, becomes a non- 
poisoiious gas blanket five times heavier 
than air. This gas blanket settles down on 
the blazing area and, by diluting the oxy- 
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gcUf exUnguislies tke £n withoat witer or 
cheniic^ damage. No piping U necetaary. 
The units are entirely self-contained and 
fully automatic. 

Numerous tests and actual fires indicate 
that these units operate within two or three 
minutes of the start of a fire in the pro- 
tected area. The fire is mastered in a few 
minutes. Necessary listing and approval 
have been obtained from Underwriters* 
Laboratories and Factory Mutual Labora- 
tories for use under conditions specified. 


Aids for Stratosphere Flight 

T he newspapers have given the public 
more than adequate information on the 
plans and prospects of the stratosphere 
flight by Major W. E. Kepner and Captain 
A. W. Stevens^ under the auspices of the 
National Geographic Society and the Army 
Air Corps. We would like to give our 
readers a photographic view of some of the 
devices and methods that are an integral 
part of the expedition which, at the time 
of writing, is waiting favorable weather for 
the take-off. 

The balloon is the world’s largest, and 
has a capacity of 3,000,000 cubic feet. Its 
top will be at a distance of 300 feet from 
the gondola. The gas release valve must of 
necessity be placed at the top of the bal- 
loon, where it will have the greatest chance 
of rapid release. Therefore, to open the 
valve at the top of the balloon by means of 
a rope does not seem very practical, since 
there is a possibility that the rope might 
become tangled. Accordingly, Captain Ste- 
vens has invented a special compression 
valve to release hydrogen gas from the bag. 
A rubber hose will extend between the 
gondola and the top of the balloon. Com- 
pressed gas admitted to the rubber hose 
will open the valve by exerting pressure on 
it against the action of a spring. The de- 
sign of such a valve is a very delicate affair. 
The valve must not only open against the 
action of the spring and on the admission 
of the compressed air, but it must also 
shut absolutely tight when the pressure is 
turned off, and the setting of the valve in 
the comparatively flexible balloon is a mat- 


ter which the engineers have worked out 
very carefully indeed. 

The gondola is a metal sphere eight 
feet four inches in diameter, built up some- 
what like the sections of an orange, of an 
alloy which is 95 percent magnesium. The 
shell, without its fittings and instruments, 
weighs 450 pounds. Photograph 4 shows 
the ball near completion at the factory of 
the Dow Chemical Company. The workers 
are attaching an air-tight hinged manhole 
cover. A second manhole is situated on the 
opposite side of the sphere. The small open- 
ings are observation portholes. The flyers 
will be sealed in with a supply of air, but 
the manholes can be quickly opened from 
within. The construction of the sphere from 
welded ’’orange peel** sections and two cir- 
cular pole pieces is apparent in the pho- 
tograph. 

For navigational purposes it is impor- 
tant to know the temperature of the hydro- 
gen gas in the balloon. Captain Stevens has 



Center: Balloon at start, and at 
right, the balloon fully extended 


accordingly devised an interesting instru- 
ment which will he placed in the bag and 
will be read through a window in the gon- 
dola. This consists of an inner and outer 
strip of metal having different coefficients 
of expansion. Under temperature influences 
the outer and inner strips will have differ- 
ent expansions, and accordingly will actii 
ate the indicator, which the navigator will 
observe. 

When leaving the ground the balloon 
will have the shape shown in one of the 
illustrations, between the tall building and 
the balloon in its circular form, ft will, at 




# 


SIM 


Major William E. Kepner 

Captain Albert W. Stevena 

that time, be less than one tenth filled with 
hydrogen, which will gradually expand as 
the balloon rises to the thinner and rarer 
air. When the balloon is ready to rise, its 
top will be more than 300 feet above the 
earth — higher than a 27-8tory office build- 
ing. At the top of its flight, nearly 15 miles 
above sea level, the hydrogen will have 
fully expanded, and the balloon will have 


# Other details of the stratosphere 
balloon are given in the two-page 
drawing on pages 148 and 149 


become a sphere 180 feet in diameter. It 
will then be large enough to enclose an 
ll-story cubical building. 

No needles and thread were used by the 
balloon tailors. Sections of rubber-impreg- 
nated balloon-cloth are pasted together with 
rubber cement, and the seams are covered 
with rubber tape. These are necessary pro- 


Soma of tha details of the balloon 
designed for stratosphere flight. 
1 : Laying out the rip-panel. Note 
weights that hold the material in 
place. 2t Prom the scallops of the 
catenary band will hang the ropes 
that support the gondola. 3i Com- 
pression valve described in text. 
4: Placing an air-tight manhole 
cover Jn tha gondola. 5: Gas tem- 
perature indicator for the bag 







Some of the details of the stratosphere balloon that is, at the time of writing, awaiting favorable weath 
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cautionf to avoid gat leakage. During this 
process the fabric is held in place, not by 
pint, but by 10-pound lead weights. When 
working on the cloth the workers wear cloth 
shoes to avoid grinding grit into the deli- 
cate surface. The cotton fabric used will 
cover three acres of surface. Two of the 
workers are shown, in photograph 1, hold- 
ing a wedge-shaped panel with scalloped 
edges. This panel is the rip-cord, and will 
be tom out by the balloon pilot by jerking 
a rope just as the gondola reaches earth. 

The gondola roust, of course, be securely 
fastened to the outside of the balloon, and 
the **catenary band’* shown in photograph 
2 will be cemented as a belt around the 
balloon to distribute the load as much as 
possible. From each of the 160 scallops 
a rope will extend downward to form bridles 
that will support the gondola with its load 
of men, instruments, and ballast. — A. K. 


A Circular Wing Airplane 

T WO of our photographs illustrate a 
novel form of aircraft which is quite 
conventional for the most part, except that 
the regular airplane wing is replaced by a 
circular surface 15 feet in diameter. On the 
circular wing a rear flap is mounted, which, 
when depressed, helps to increase the maxi- 
mum lift of the wing, just as on an airplane 
wing. At the tips are two movable surfaces 
which evidently act as ailerons. Steven P. 
Nemeth, the designer of the craft, informs 
us that with 110 horsepower a high speed 
of 135 miles per hour has been obtainedi 
and that the low speed is satisfactory. 

Our guess is that on the debit side there 
is likely to be much more induced drag 
than the ordinary airplane wing, because 
of the low aspect ratio and high tip or end 
losses. On the credit side there should be 

►if!; 


not be sufficient flotation in the water, and 
no very great difficulty in alighting on the 
water. 

In a water take-off, the water resistance 
will be much greater than that of the plan- 
ing under-surface of a float. That is where 
this tempting simplification of the am- 
phibian gear may fail. — A, K, 


Air Liner Headlights 

G one are the days of projecting head- 
" lights on airplanes. On the new Boeing 
transport, landing lights are now completely 
enclosed, a compartment in the leading edge 
of the wing housing a locomotive-type, sil- 



Headlight in an airplane wing 


vered glass headlight reflector, a special 
globe, and a courtesy light which shows 
red on the port side and green on the star- 
board side. The outer glass is curved, con- 
forming to the wing contour. — A. K, 


Bonding An Airplane 

S OME useful tips on bonding an airplane 
are given by Rex Martin of the De- 
partment of Commerce in a recent issue of 
Sportsman Pilot, By bonding, of course, is 
meant electrically connecting together all 
metal parts of an airplane into one electri- 
cal mass. Some day bonding may be elimi- 
nated. At present it is quite impracticable 
to use radio effectively on ships which are 
unbonded. 

Mr. Martin gives the following five good 
reasons for bonding an airplane: 


1. To moreaae die electrical capacity be- 
tween the airplane and the antenna of the 
radio set. 

2. To prevent absorption of the radiated 
energy of the radio set by metal parts which 
are electrically isolated from the main metal 
mass of the airplane. 

3. To eliminate the danger of sparks be- 
tween two metal members between which 
there exists a difference in electrical po- 
tential, caused by the collection of a static 
charge. 

4. To eliminate noises produced in the 
radio receiver which are caused by the 
varying resistance between rubbing or vi- 
brating metal parts. 

5. To protect the radio shielding from 
electrical disturbances by lowering its re- 
sistance. 

The bonding itself is simple in principle 
but lengthy in execution. For example, on 
wooden wings, a flat copper strip, not 
lighter than Vo 4 by M of an inch should be 
attached by brass nails to the inside faces 
of the spars. A copper network is in fact 
formed, which connects to the metal fuse- 
lage. All the fittings, including strut fittings, 
drag strut and brass wire fittings, control 
hinges, and so on, are connected to this 
copper strip network. Particular impor- 
tance attaches to the joints made by weld- 
ing, soldering, and riveting. Control sur- 
faces are bonded to the main metal mass 
of the structure by means of flexible braid- 
ed copper wires. Wherever flexible cable is 
likely to come in contact with the network 
structure, insulation with fibre is provided. 
Oil tanks, gasoline tanks, and all plumbing 
are similarly bonded by braided connections 
across the hose connections. — A. K. 


Laminated Paper Does Not 
Expand or Contract 

T he Neenah Paper Company, in conjunc- 
tion with Mr. Garrett B. Linderman, an 
engineer of Pittsburgh, has developed a 
new laminated paper which consists of two 
sheets of paper pasted to a center core of 
very thin aluminum foil. The metal foil in 
the center can be of other material besides 
aluminum, such as electrolytically deposited 
copper, or lead, though the widest applica- 
tion seems to lie at present in using alumi- 
num foil as a center. This foil may vary in 
thickness from .005 of an inch either heavier 
or lighter, depending on the individual re- 
quirements. 





Above and right: Two views of the 
airplane with 15-foot circular wing 

a greatly delayed stalling point; that is to 
say, a stalling point much above the usual 
angle of incidence of 15 or 16 degrees. 
A, K, 


A Novel Amphibian Gear 

O UR readers are, of course, familiar with 
amphibian gears in which some form 
of retractible wheel chassis is added to the 
flying boat hull or the seaplane floats. In 
Germany, a novel amphibian under-carriage 
has been produce^ in which large inflated 
balls of rubber agp used instead of wheels. 

Tests 10 far haVe been made only on 
land, and the light airplane has got off and 
landed fairly well. With big enough rubber 
halls there is no reason why there should 
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New (Third) Edition 

Scientific American’s Book 

Amateur Telescope Making 

i^NCE more revised and greatly enlarged — ^more than 50 
percent larger than the previous edition. Many new con- 
tributions, new notes, new illustrations. A mine of practical, 
definite, concrete, working instructions and information— a 
real shop book. From it thousands of SCIENTIFIC AMERICAN 
readers have already made their own astronomical telescopes 
— ^real instruments, not toys. By doing all of the construction- 
al work— making the mounting, grinding and polishing the 
concave glass mirror disk and silvering it— the amateur may 
create his own telescope. A six-inch diameter (beginner’s 
size) magnifies 50 to 200 diameters. Will read a watch at a 
mile and reveal many wonders of the heavens. Cost about 
$25; value about $250. The constructional work is real fun. 

No special tools required— just your two hands. 

’^Amateur Telescope Making” clearly explains each step 
in the fascinating work with glass, whether for reflecting or 
refracting type of telescope. Lists of dealers in put-up sets of 
materials, with actual addresses, are included. Do this work 
in your home at odd moments. 
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To Present Owners of “Amateur Telescope makini;”: 


T he new edition contains what was in 
the old, phis the following: A new ten- 
( hapter part entitled “Contributions by Ad- 
vanced Amateurs/* which contains the Hin- 
di e monograph (Cassegrainian and Grego- 
rian), and chapters on flotation systems fur 
larger sized mirrors; flat making; solar 
spectroscope making; celestial photogra- 
phy; accuracy in parabolizing; new Ron- 
chi test (clearly explained); new test for 
Gregorians; simple clock drive. In Part 
IX, Dr. Hale*s instructions for making a 
solar observatory (spectroheliograph) have 
been included. The Miscellany has been 
greatly extended by notes both short and 
long, based on actual difficulties reported 
by workers — especially on lap making and 
silvering. The new detailed instructions and 
digest of scattered literature on silvering 
represent an attempt to cover all of the 


fine details of the process and anticipate 
all of the pitfalls, and are the longest ever 
published anywhere. Other notes cover, the 
diffraction ring tests (long) ; slit test, 
for strain (polarized light); new strokes 
in grinding; whipping pits; Hindle*s meth- 
od of testing at zonal foci; calculating size 
of diagonal; conic sections; binocular tele^ 
scopes; turret telescopes; eyepieces; find- 
ers — these are only a few. Many new draw- 
ings by Porter, and selected photographs^ 
of telescopes already made, are included. 
Errata in earlier editions corrected. New 
book lists, new materials list, new direc- 
tory. This edition must run to nearly 500 
pages (not yet paged at time of writing), 
but the price remains the same three dol- 
lars. Keep up with the advances in the art 
— Possess this new edition! It now covers 
the field exhaustively. 


‘AMATEUR TELESCOPE MAKING’ 

Postpaid $3.00 ($3.35 Foreign) 


Scientific American 


24 West 40th Street 




New York, N.Y. ★ 
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Split tail surfaces make this plane a more effective fighting unit 


By remeiifin^; the two sheets of paper 
to a center core of aluminum, it has been 
foumi that ilie paper will not expand or 
contract under varying humidity condition!*, 
provided file correct adhesive is used. This 
makes the paper especially suitable for 
recoidiiig instruments, charts of various 
kinds, or for any purpose where extreme 
a( ( uracy is demanded. 

The development of special adhesives, 
which have been perfected, gives a water- 
proof adhesive and aUo a highly heat re- 
sistant adhesive. 

Besides the instrument field itself, this 
paper has been used very successfully for 
topographical maps and other chart work 
where the expansion and contraction of a 
normal sheet of paper would cause decideil 
inaccuracy. 

One other field in which it seepi'^ that 
there should be great possibilities for this 
paper is in the making of architectural 
drawings with washes or for water-color 
prints where the problem of buckling is 
always present. 


Adjustable Engine Cowling 

r l take-off or climb the air-eooled engine 
is working at full power while the air- 
plane is moving forward at a comparatively 
low speed. For this condition, therefore, 
it would be desirable to have a large open- 
ing at the rear or exit end of the N.A.C A. 
cowl which almost invariably protects the 
air-cooled engine from excessive head re- 
sistance. Otherwise the temperature of the 
engine will run too high. 

On the other hand, at lop speed in level 
flight, particularly at altitude, the same 
rear-end opening is not necessary for cool- 
ing; it could be cut <lown and thus save 
head resistance. 

Starting with this simple argument the 
engineers of United Aircraft have designed 
and successfully tried out an adjiistuhle 
cowling which enables all conditions to hr 
met in the best possible manner, controls 
the engine temperature, and allows the top 
speed to be improved some six miles an 
hour. 

The new adjustable cowl is shown in 
two of our photographs, applied to a large 
Pratt & Whitney motor. The device con- 
sists of a standard N.A.C.A. cowl having 
an adjustable trailing edge or skirl. This 
skirt is made up of a continuous series of 
metal flaps, pinned along their leading 
edges to the trailing edge of the cowl. 


These flaps are so connected to a manual 
control that they open fanwise, preserving 
a substantially unbroken cowl surface, hut 
one which flares out decidedly at the trail- 
ing edge us the flaps open. 

The extra weight is only 16 pounds, and 
the device has proved thoroughly worth 
while both in trial flights and wind-tunnel 
tl'StS. K. 


‘‘Dry Ice” in Machine Shop 

S oldi) carbon dioxide, popularly called 
“dry ice,*’ may, at a temperature of 112 
degrees below zero, Fahrenheit, compete 
with heat in securing “shrink fits” for ma- 
chine parts. 

W. If. Swanger of the National Bureau of 
Standards, who has been conducting experi- 
ments with solid caibon dioxide reports that 
machine shop practice may come to accept 
the new method of applying excessive cold 
instead of heal in shrinking metals. 

When it is necessary to secure a metal 
hand to a shaft, the usual practice is to 
heat the band. Expansion allows it to he 
slipped into place, and as it cools it con- 
tracts to a tight fit. However, by “refrigerat- 
ing” the inside part, or shaft, it can he 
shrunk materially. The band is slipped on 
and when the shaft warms to room tempera- 
ture it expands again to normal si/e, and a 
tight fit is secured. 

Relatively a curiosity five years ago, the 
domestic production of frozen carbon di- 
oxide has in recent years exceeded 40,000 
Ions. Now that it has become commercially 
available, Mr. .Swanger believes that the 
shnnking of metals with excessively low 
temperature will be adopted as an engineer- 
ing method, and will find extensive use. 
Sdt’nre Service, 


Firing Through the Tail 
Surfaces 

T he classic maneuver in air fighting is 
to dive on the enemy’s tail, where he 
cannot protect himself because the rudder 
hinders his firing to the rear. 

In a Junkers two-seater fighter built in 
Sweden, this hazard of aerial combat is 
cleverly avoidcil. The rudder and fin are 
split up into two parts and mounted at the 
end of tlie hoiizontul tad surfaces. The rear 
gunner thus has ample range of fire io the 
rear. If such designs arc generally adopted 
the aces will have to think up new methods 
of attack! — A. A 


Diphtheria Toxoid 

T he Division of Laboratories and Re- 
search of the New York .^tate De- 
partment of Health has discontinued the 
general distrihiitioii of diphtheria toxin- 
antitoxin mixture which it has continued 
Io supply upon request since diphtheria 
toxoid was made uvuilahle to physicians 
nearly two years ago. Experience accumu- 
lated during this period has demonstrated 
the superiority of toxoid. Immunity is ac- 
quired in a shorter time and the percent- 
age immuni/(‘d has been higher than with 
toxin-antitoxin mixture Moreover, toxoid 
does not contain horse serum, so that there 
IS no possibility of sensitization to subse- 
quent injection of prophylactic or ther- 
apeutic preparations derived from the horse. 

Toxin-antitoxin was a mixture of killed 
and unkilled germs, ahernated and weak- 
ened in virulence by being run through the 
blood, generally, of horses. Toxoid is killed 
diphtheria germs. 



Sodium Chlorate Weed-Killer 

H ome gardeners as well as farmers and 
horticulturists will be interested in re- 
cent successful experiments with sodium 
chlorate as a weed-killer. Tests have been 
carried out by several different experi- 
menters working independently, and all 
agree that the treatment is both effective 
and cheap. Chemical Industries reports 
that tests carried out at a temperature of 
40 degrees, Centigrade, and soil humidity 
of 24 percent, show that the toxicity of 
sodium chlorate in the soil sinks to nil at 
the end of six weeks, while in a fresh and 
relatively dry soil the salt maintains its 
toxic properties for more than two years. 
Results in the wet soil are due to the de- 
composition of the chlorate with the libera- 
tion of oxygen and the production of 
sodium chloride. It has also been tried out 
in cereal cultivation in the endeavor to 
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•ecans a comparison with sulfuric acid, with 
the finding that the chlorate process is 
more economical than the sulfuric acid, and 
easier to use* 

From other literature it appears that a 
10 percent solution (one pound per gallon 
of water) is required for the eradication of 
large grasses and docks; a 5 percent solu- 
tion for herbaceous weeds and small 
grasses, while small annual weeds require 
a 2Vj percent solution. — J, E. B. 


Unemployment and Fertility 

T he birth rate among wage-earning 
families who suffered serious loss of 
income on account of the depression was 
39 percent higher in the period of 1929-32 
than among their neighbors whose Incomes 
were not reduced following 1929. These 
findings are reported in a recent issue of 
the Milbank Memorial Fund Quarterly by 
Edgar Sydenstricker, in charge of the foun- 
dation’s division of public health activities, 
and G. St. J. Perrott, consultant to the 
United States Public Health Service, fol- 
lowing a house-to-house investigation of 
occupation, employment, income, births and 
ill health in 8000 families in eight typical 
cities. The authors believe this study to be 
the first of its kind ever undertaken. 

It is considered significant that families 
forced to shift from a higher to a lower 
income level were found to have a higher 
birth rate during the depression years than 
those families who were able to remain in 
the class from which the downward shift 
was made . — Health News (New York State 
Department of Health). 


Gold from the Sky 

S CIENCE’S first recorded discovery of 
gold that has fallen from the sky to the 
earth was reported by Dean Gillespie of 
Denver. This unique discovery was an- 
nounced before the meeting of the American 
Association for the Advancement of Science. 

A stony meteorite found near Melrose, 
New Mexico, was analyzed by H. G. Hawley 
of the Niniger Meteorite Laboratory in 
Denver. Minute amounts of gold were de- 
tected. Just to be sure, this unusual result 
was checked by an American Smelting and 
Refining Company assay . — Science Service, 


Luftfohrtforschung 

publishes the works of the most important German insti- 
tutes of research in the field of flying technics. 

Trial number and prospectus free of charge. 

About 8 numbers are published yearly. 

Price: Rm 16.- per year. 


Publisher: R. Oldenbourg / Milnchen 1 (Schlieazfach 31) 



TRADE MARKS 

and 

UNFAIR COMPETITION 

By Orson D. Munn 

A TRADE MARK is an intangible asset of a business, 
yet its actual value may grow so large that it becomes 
the very foundation on which depends the whole structure 
of the business* Because of this fact, every business man 
should have available such information on trade marks as 
will enable him to judge with a fair degree of accuracy 
the desirability of any mark which he may be considering. 

H ere, in one handy volume, 
written in non-legal terms, is 
a simple yet comprehensive inter- 
pretation of the Federal statutes 
and the body of common law re- 
lating to trade marks and unfair 
competiti<m. 



Tear Gaa Fountain Pen Held 
To Be “Pistor’ 

I N the case of People versus Anderson, 
260 New York Supplement 329, Ander- 
son was convicted in the Court of General 
Sessions for New York County of criminal- 
ly having in his possession a firearm with- 
out a written license therefor, and ap- 
pealed to the Supreme Court, Appellate 
Division, First Department. 

The evidence disclosed that the alleged 
pistol had about the size and appearance 
of an ordinary fountain pen made of very 
heavy metal, without a butt, trigger, or 
sight, and about five inches long. It was 
equipped with a device which could be 
snapped like a trigger, and was primarily 
intended for the discharge of tear gas. The 
evidence further disclosed that bullets could 
be di^harged from the device. 

Associate Justice Martin delivered the 
opinion of the Appellate Division, affirming 
the conviction and holding that the device 


W ITH new products being developed almost daily as 
the result of scientific research, and established busi- 
nesses reaching out into new fields, the coming year will 
find many new trade marks registered and numerous legal 
battles being waged over the right to use some certain 
mark. To protect yourself against expensive and vexatious 
litigation, you owe it to your business to secure and read 
carefully this new and up-to-date manual that will put you 
on the right track and will enable you to avoid many of 
the pitfalls which beset the path of the trade-mark owner. 

Price $1.00 

postpaid 
PnbUshed by 

SCIENTIFIC American 

24 West 40th Street 
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WM ft **pistor within Penal Law N. Y. S 
1397, ftubd. 4. 

His opinion, in part, is as fdllows: 

'^There may be a chemical explosion with 
gunpowder in the instrument here under 
consideration. There is combustion and 
those other elements present that consti> 
tute it a firearm. The language of the statute 
clearly intended to prohibit the possession, 
without a permit (Penal Law, supra), of 
an instrument such as this, for it provides 
‘any pistol, revolver or other firearm.* . . .** 


If You Make “Dry Pointn” 
Professionally or for Fun 

T his is good news for the etcher who 
sallies forth with plates for a day’s pic* 
ture making. It’s aluminum now (or the 
dry-pointer! A third less weight to carry 
out; a third less to carry home. 

The Alumilite process makes aluminum 
hard enough to last through many prints — 
one test plate running to over 600 impres- 
sions before showing signs of wear. 

Artists find advantage too, in the color 
of the metal. It can be sketched upon just 
as if it were a piece of hard, smooth grey 
board. It will stand erasure perfectly. There 
is quite a story about this use of aluminum 
in the September, 1933, issue of The 
Charette — A Little Journal of Rejuvenation 
published every month by the Pittsburgh 
Architectural Club. 


“Synthetic Rubber” Tires 

T he “synthetic rubber” tire is now an 
accomplished fact! These relatively in- 
significant words tell a story of tremendous 
economic significance. They indicate the 



Tires of **syiithetic rubber” have 
the ftppearance of ordinary tires 


successful solution of a long fight to in- 
sure for the United States a source of rub- 
ber goods and particularly tires which 
would make us independent of foreign pro- 
ducers of rubber In the event of a war. 
Uninterrupted movement of supplies, food- 
stuffs, and materiel of war would be vital 
to our national defense plans during war 
time and transportation would certainly be 
crippled were rubber tires not available. 

Tires made entirely of Du Prene, the so- 
called synthetic rubber developed by the 
duPont company and announced in Sci- 
entific American about two years ago, 
have been built by the Dayton Rubber 
Manufacturing Company, and severe tests 
have proved these as tough and durable as 
tires made of natural rubber. 

This new tire is not to be considered 
a competitor in peace times of the tire made 


from the natural product. This could hardly 
be the case with plantation rubber costing 
only about one tenth the price of Du Prene. 
However, during war time one dollar or 
more per pound for Du Prene would not 
be a factor worth considering when the 
security of the nation is at issue. 


Portable Bath Shower 

A SHOWER spray that is compact, light 
in weight, and requires no permanent 
installation has recently appeared on the 
market. The shower, as shown in the illus- 
trations, is provided with a large suction 
disk which permits it to be attached to any 
smooth flat surface. It can be used with 
any type of bath tub and can be placed at 
any desired height. Used as a spray for the 
shoulders and chest, it gives an invigorating 
shower without wetting the hair. Placed 
higher on the wall it serves the purpose of 
a standard overhead shower. 

The portable feature of this shower makes 
it adaptable for other uses than in the bath. 
Attached to the wall or mirror over the 



Right: New port- 
able shower, and 
left, drawing of 
four uses to 
which it can be 
put in the home 


wash bowl it can be used for shampooing 
the hair. 

This little unit weighs less than iVj 
pounds and is equipped with a faucet con- 
nection which has been designed to permit 
use with almost any type of faucet. 

Diabetic Children Not Retarded 
Mentally 

C HILDREN suffering from diabetes and 
taking insulin for the control of that 
disease measure up in intelligence as equal 
to normal children, it was revealed by tests 
of 78 diabetic children reported to the 
American Association for the Advancement 
of Science by Dr. Howard West, Amytis 
Richey, and Mary B. Eyre, of Claremont 
College. 

Re-tests after an interval of over eight 
weeks showed that, except for some excep- 
tional cases, the individuals did not vary 
significantly in test score with variations in 
control of the disease . — Science Service, 


Paint From Milk 

W ILL the cows still be “contented” 
when they discover that milk is being 
used as a raw material for paint? Casein 
paint has an advantage of high reflectivity, 
resulting in approximately the same effect 
under artificial illumination as in the day- 
time. Of course, casein (curd) has been 
precipitated from milk for years and made 
into a wide variety of moulded articles, but 
its use as a paint base is something of a 
novelty. 

Says Arthur D. Little in his Industrial 
Bulletin: “Casein paints formerly were 
based on whiting and other low-grade pig- 
ments, but today the better grades con- 
tain the finest high-quality pigments. No 


longer are the coatings muddy and trans- 
parent when wet. The most advanced manu- 
facturers now make this paint up in paste 
form, so that mixing for use is much quick- 
er and easier than when the old fashioned 
powder was used. Some even mill the pig- 
ment and may combine a certain amount 
of oil with it. Highest-grade paints give 
extremely smooth coatings which dry rapid- 



ly, without fume or odor, entirely flat and 
gloss-less. 

“Because of the porosity of its films, 
casein paint is not recommended for the 
long-time protection of wood or metal, out- 
doors. This very porosity to water vapor is 
not always a disadvantage, however, for 
It permits casein paints to be applied to 
plaster while it is still wet, and does not 
interfere with the proper drying out of the 
plaster thereafter. Casein paints also have 
high lime-resistance, a rare quality in 
paints, so that they may be used over 
cement or lime mortar, even while these 
are still wet. 

“Casein paints are not to be thought of 
as highly competitive with oil paints. The 
latter are best on smooth woodwork, and 
especially outdoors. Casein paints fill the 
great need of a decorative and light -reflect- 
ing paint which can be applied easily by 
brush or spray, early, and over even the 
roughest of materials. While not glossy, 
its surface is smooth and absolutely free 
from tackiness. It is singularly resistant 
to the accumulation and retention of din 
and grime, making this type of coating par- 
ticularly suitable for use in cellars, ware- 
houses, and factories, as well as for all 
temporary constructions.” — A, E, B. 


Chicken Feathers in Pens, 
Buttons, Insulators 

C hicken feathers may come into the 
market disguised as fountain pens, but- 
tons, and various novelties now made from 
other plastic materials if research carried 
on at Iowa State College becomes commer- 
cialized. 

Immense quantities of chicken feathers 
are produced every year. Many of these are 
utilized in such well-known articles as pil- 
lows and feather beds but large quantities 
go to waste. These feathers may be dissolved 
in caustic soda and then thrown out of solu- 
tion in a new form by acids. Thi^ new ma- 
terial may be molded to any shape and 
hardened by formaldehyde. 
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The finished material is said to be fairly 
hard, very elastic, an excellent electrical 
insulator, and resistant to water, heat, 
dilute acids, and alkalies. Somewhat similar 
plastics are being made commercially from 
milk cAsein.— Science Service. 


Coin-Operated Time Switch 

A new coIn-operatcd lime switch, specifi- 
cally designed for connection between 
an electric refrigerator or similar device 
and the electric supply, has been announced 
by the General Electric Company. The pur- 
pose of the device is to disconnect the 
refrigerator or other device from the electric 
supply unless periodic stipulated payments 
are made into the coin switch. 

It is not necessary to destroy the re- 
frigerator service cable, or in any way 
mutilate it. Its plug is simply inserted in 
a receptacle within the coin switch; the 
cover of the switch is then locked against 
tampering. The plug of the time switch is 
then inserted in the usual wall or base- 
board receptacle of the home. 

Coins (25-cenl pieces only) are credited 
by inserting them in a slot in the top of 
the switch and depressing the lever. Up to 
15 coins can be credited in advance of 
use, and a small window makes it easy to 
see how many coins are ahead within the 
switch. In excess of 100 coins can be held 
by the switch. 

The standard time interval is 24 hours, 
calling for one 25-cent piece a day, but in- 
tervals of 6, 8. 12, 15, 20, 30, 40 and 48 
hours are available. The change from one 
interval to another is made easily, by insert- 
mg different gears. 

In addition to its application with elec- 

I 

j 

Time switch operated by a coin 

trie refrigerators, where part payments on 
installations are collected by the coin boxes, 
the switch can be used in similar installa- 
tions of other equipment, and also for the 
rental of washing machines and other de- 
vices in apartment houses. 

Soft Teeth and Cereals 

T he results of research conducted for 
the (British) Medical Research Coun- 
cil by Dr. Mellanby, and published by Hh 
M ajesty’s Stationery Office, London, sug- 
gest that if cereals are to be fed to infants, 
plenty of Vitamin D must also be fed. An 
abstract of Dr. Mellanby’s Special Report 
No. 191, Diet and Teeth, contained in 
Notwt (London) states that: “the main 
{Please turn to page 159) 



But What About Your 
HEALTH? 

NATURALLY, you are concerned 
alx>ut your health and that of your family. 

But, as an intelligent person, you find it 
impossible to believe all the so-called “facts” 
about new health discoveries and the advice 
on health with which present day advertise- 
ments, newspaper columns, magazine articles, 
and radio programs are now filled. Since 
health is a matter of vital imjwrtance it will 
pay you to get your information on this sub- 
ject from a reliable source. 

HYGEIA, The Health Magazine 

Published by the American Medical Association for the layman, HYGEIA 
si>eaks with authority on every phase of health of interest to the individual, the 
family, and the community. In simple, nontechnical language it tells you what 
you want to know about prevention of disease, mental health, sex education, 
care and training of infants and children, prenatal care, weight control, 
proper diet and exercise, and such vital health matters. It explains what 
medical science can and cannot do 'for you. In fact, you will find this maga- 
zine filled each month with helpful information on acquiring and keeping good 
health 

If you arc not already a HYGEIA subscriber, the offer below is for you. 
Read it — and mail the coupon today! 



In the September 
HYGEIA 

I Beginning Dr. Robert H. 
Brotman’f new eeriea on **Den> 
tal Dent,’* which giver an in- 
sight into the dental quack 
racket. Dr. Wendell Johnson 
discusses recent changes in 
theories about stuttering and 
gives parents advice on **Help- 
ing the Stuttering Child.” Dr. 
Robert Kilduffe’s article on 
”Food Poisoning” is both 
timely and informative. • • • 
Other articles on infantile 
paralysis, parasites, the func- 
tion of sight, care of the teeth, 
etc. 


SPECIAL OFFER 
To New Subscribers 

8 months of 
HYGEIA and 
a set of booklets on 
SEX EDUCATION 

Dr Thurman B. Rice’s recent scries of HYGEIA 
articles on “Sex Education for Parents” proved so 
widely popular that we now offer as a HYGEIA 
premium hts set of five booklets on sex education for 
children and young people. They include: 

"Ths Story ef Life** — Simplo fHrU slMiut in plants, sn- 
iin’iN, And human beings For children age 10 
"In Tmlnins"— The purposed, physiology, and hygiene of 
iex. for high srhool Imys 

"Hew Life Qeee On" — tlrprodurtlon. true feminine attrac- 
tiveness, and marriage For high xeliool girls 

"The Ase of Remnnce" Frank discussion of all important 
sex problems for both sexes of college age 

"Tht VanarenI DltasMt** — ^ITevalenco. effects, protectivo 
measures For those of college ago or older 

Get the entire set now with 8 montha 
of HYGEIA at a decided aavingt 



SPECIAL OFFER COUPON 


AMERICAN MEDICAL ASSOCIATION HV9-34 

5)5 North Donrborn Straet, Chicago 

Knclosrd ia $2 00 for your afiecial introductory offer of 8 months of HYGEIA, the 
Health Magnxine, with a set of booklets on Sex Educatioti I am a new subscriber. 




THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


T his month we publish several shorter 
items which have accumulated. 

The first concerns a telescope made by 
a Benedictine nun. Sister Cornelia of Mount 
Saint Mary*s Convent in Pittsburgh, whose 
photograph, kindly sent us at our request 
by her mentor in telescope making, Leo J. 



Sister Cornelia and her telescope 


this page. An eight-page article by Dr. 
Strong, on evaporated aluminum mirrors, 
appeared in the February number of 
the Publications of the Astronomical So- 
ciety of the Pacific, This article gives the 
best data thus far made available on this 
work. 

S IX or eight years ago a very young lad 
named Evans besought our aid in build- 
ing a telescope, and now his endeavors have 
finally led him to choose astronomy as a 
profession. Accordingly he has specialized 
in that science when in college, and has 
become just what he set out to be. Mr. 
Evans (see photograph, opposite page) did 
his undergraduate work at Swarthmore and 
has been an observer in the Flower Obser- 
vatory of the University of Pennsylvania 
and a graduate student in astronomy for the 
past year or so. Next year he is to be at 
the Oak Ridge Station of the Harvard Ob- 
servatory, with his principal duty as assis- 
tant to Dr. W. A. Calder in photo-electric 
photometry with the 61-inch reflector. Here 
is one amateur telescope maker who has 
already lost his amateur status — gone pro- 
fessidhal. Dr, Calder is another victim of 
A.T.M. who switched over from physics 
after making a telescope. 


equal, the deformations of mirrors due to 
their own weight, Mr. Bennett points out, 
are in the ratio of the fourth power of the 
diameter divided by the square of the thick- 
ness. An interesting piece of engineering 
design. 

S OME workers take zone radius readings 
on mirrors by means of micrometers 
attached to the knife-edge, and express 
these in thousandths of an inch, which im- 
plies a high degree of accuracy. However, 
the question has arisen whether readings 
finer than hundredths of an inch do ngt 
represent fictitious accuracy. The worker 
may set the micrometer, and he may make 
the readings in thousandths of an inch, but 
can the eye estimate the opposite zones 
under comparison closely enough to justify 
these very precise readings? The ability of 
the eye to do this — its “contrast sensitivity*' 
—varies with the amount of illumination 
(see, for example. Hardy and Perrin, “Prin- 
ciples of Optics,” under “Fechner’s frac- 
tion”) ; also with the distance of separa- 
tion of the illuminated areas. 

We submitted this question, with a 
sketch of the typical Foucault test set-up, 
to a noted physicist-illuminating engineer, 
and he answered as follows: 


Scanlon of that city, is reproduced 
above. Sister Cornelia is an instruc- 
tor in mathematics and physics at 
the high school in the Convent. 
“Before the bell sounds at 4:30 in 
the morning, summoning the nuns 
to chapel,” says the Pittsburgh 
Preis, whose photographer took 
this photograph, “Sister Cornelia 
trains her lens from her window 
to see Venus.” The amateur tele- 
scope makers of Pittsburgh have 
elect^ Sister Cornelia an honorary 
member of their organization. 

T he second picture shows the 
120-inch Pyrex disk arriving 
at the optical shop of the California 
Institute of Technology. This disk 



“You bring up the question of 
the photometric accuracy. This 
largely depends upon a perfect 
juxtaposition of the two bright- 
nesses being compared. Under these 
conditions brightnesses can be com- 
pared to an accuracy of a fraction 
of a percent, providing a number 
of readings are averaged. However, 
ordinary photometric accuracy is 
commonly considered to be about 
1 percent. Of course, as the bright- 
ness diminishes the accuracy de- 
creases. As I understand your letter 
and drawing, the two fields are not 
perfectly juxtaposed but are per- 
ceptibly separated. This would di- 
minish accuracy considerably. I do 
not believe I can estimate within 


is being figured as a flat for testing the 
200-inch disk. The larger 200-inch disk cast 
last March at Corning was pre-cooled rap- 
idly from 1800 to 120 degrees Fahrenheit, 
to permit an examination, which showed it 
to be crystal clear, free from cracks and 
bubbles. Whether the same disk will be 
repaired, annealed and used, or a new one 
cast has not been decided at present writ- 
ing (July 20), newspaper reports to the 
contrary notwithstanding. The 2(X)-inch 
mirror is to be aluminized, not silvered, and 
no doubt, when the time comes, that job 
will devolve on Dr. John Strong of the 
California Institute of Technology, the man 
who has mainly developed this process.' In 
the meantime Dr. Strong keeps his bind in 
by aluminizing various smaller mirrors, 
from the SB-inch Crossley reflector at Lick 
to a three-inch mirror he gave to your 
scribe. A snapshot of Dr. Strong, taken by 
the same hundble scribe, is reproduced on 


A DRAWING on the opposite page shows 
the mounting for the new 32-inch re- 
flector at the Provence station of the Paris 
Observatory, as described in the Journal 
of the British Astronomical Association 
(Vol. 44, No. 5) by A. F. Bennett, F.R.A.S., 
who points out that in this design all 
esthetic considerations have been subor- 
dinated to simplicity and absolute rigidity. 
The polar axis is set definitely out of center 
to diminish the unbalanced effect of the 
tube. The leverage of the tube around the 
axis is thus reduced, while at the same 
time the heaviest part of the axis serves 
as a large part of the counterweight. The 
mounting is a combined Newt-Casa, and 
the diagonal is oddly set in order to reflect 
the rays out at a 12$-degree angle. The 
32-inch mirror is only 3 inches thick and, 
but for the lever supports, its flexures, 
which figure out 50 times the allowable 
limit, would be bad. Other things being 
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a few percent the accuracy of a brightness 
comparison with the set-up you describe. 
However, I do not see how such comparisons 
of brightness could be accurate within sev- 
eral percent unless a very large number of 
readings were made and averaged. If your 
intensity of illumination is very low, 1 be- 
lieve Fcchner’s constant would be of the 



order of magnitude of 3 percent, even when 
the fields were perfectly juxtaposed. 

“If I understand the set-up correctly, I 
would be inclined to estimate that, if you 
have very low brightnesses, the error of 
brightness match would be of the order 
of magnitude of 5 or 10 percent.” 

Perhaps it is not so bad as this. It would 
be interesting, however, if someone who 
understands the Foucault test would work 
out an answer to the question whether 
zonal readings expressed in thousandths of 
an inch mean something, or are largely 
illusory. 

I N the June number we mentioned that 
Richard Perkin, 122 Chester Avenue, 
Garden City, New York, would act as a 
sort of informal “committeeman” to a^'cer- 
tain how many would buy 20-inch mirror 



Bvans^ who turned **pro*’ 


disks of Pyrex, if such combined purchasing 
would result in a lowered price. Mr. Perkin 
received many inquiries and has now ob- 
tained a quotation on Pyrex' disks, 20 Mi by 
3% inches in size, in lots of six, of 85 dol- 
lars— « reduction of nearly one half from 
the ordinary price. By the way, Mr. Perkin 
is not a dealer, but an amateur who under- 
took to do this little job as a kindness. 
Evidently some thought him a dealer. He 
received a total of about $0 inquiries, to 
which the above Is his answer. 


# 1 
% % 


Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality* 

A shc-inch tctsscops MIRROR OUTFIT i-—f lass, sbrasivea, 
and rouae;— -All you need to grind and polish a GOOD 
parsboltc concava mirror is only $5.00 

A suiubfo EYEPIECE I— -i>osittva, achromatic $4.00 

A ona-inch prism raally accurate ono— -that will not Intro- 
duce the distortions found with poor ones, that ruin the delfini. 
tion of even a good mirror $6.00 

With these, and patience and Intelligence, you cen meke a 
REAL ASTRONOMICAL TELESCOPE. 


ITe will also answer your questions and test your mirror. 
These services are free. Write for our price list of supplies. 


JOHN M. PIERCK 11 Harvard 5f., Springfield^ Vermoni 


WrUe For 
Priee list 


AMATEUR TELESCOPE 
BUILDERS 

0\er 25 years manufacturing quarts 
and glass optics for sclentlSo in' 
struments is your assuranre of rnr* 
rrrt optlfsi parts and supplies 

A. 0. Janas Optleal Works 
Camliriilis, Masa. 


Astronomical Telescopes 

Roth Equatorial and Altazimuth. Com- 
plete materials for amateurs. Six cents in 
stamps for illustrated catalog. 

TINSLEY LABORATORIES 

3017 Wheeler St. Berkeley, Cellfomia 




Rquip your kit with at least one nr two solid oculars. They 
have a tranaparency tan permit greater than the two lens 
form and are free from troublesome ghosts This together 
with perfect achromatism make them ideal fur planetary 
detail. Focal lengths and ^4" .... pric>e $6 OU 


2912 N. RMlRe Avsnus 


NICHOLSON 


ChlM9*r III* 


MICROSCOPE OWNERS^ 

Big professional BIOKRAFT kit rontaining over 85 dif- 
ferent assorted pieres fur miiroscopic work and research, 
only 92 98 NRNl) NO MONEY Name, aiidresa only Pay 
postman, plus few lents postage, on delivery Interesting 
booklet on preparation of slides, one dime 
BIOKRAFT^Dept. T. 8919 I89tli St., Jamalea. N. Y. 


ALUMINIZE 

Aluminum deposited by evaporation and condensation 
in high vacuum makes an Ideal surface for mirrors and 
secondaries. Prompt service on mirrors up to 14 Inchea 
Opaque and half coatings of other melala to order 
l*ricea reasonable. 

LEROY M. E. CLAUSING 
M09»A Llweeln Ave. Chl»U90. 111. 



RAMSDEN EYEPIECES 


Lenses made from finest optical glaii 
Mountings of polished brass 
A quality eyepiece 
0 P. lU'' Kach $4.00 


SILVERED DIAGONALS 

Ue« in pluco of prisme 
Front faco aitvwod and lacquarad 
l>iaeonal for 6** Mirror $ .50 1*4" x 1%" 

“ - 8" *• .75 1%" X 2" 

« 10'' " 1.00 2" X 2Vi'* 

" " 12" •* L.'iO 2%^ X 3" 


MIRRORS 

Silvered end Lacquered 

Braabaar Procage 

6" to 8" 12.00 to 12" $3 .50 

Write for elrrular of auppUia for Telescope Ifakeri 


DONALD As PATCH 

34 CraMant Straac SprhigfialA Vt» 


^TELESCOPE MAKERS 

ITere ‘1 your opportunity to build that extra teleioopt 
at remarkably low coat 9" dlaca, I" and IVk" thloit 
guaranteed quality Complete set, Ineludini 2 Maae 
discs, abrasives, pitch, beeswax end rouge, for only IS 
PRISMS GUARANTEED SATISFACTORY 
or 11/19"— II; r— 92.75; I'/a'*— $4.50; 

RACK AND PINION EYEPIECE HOLD- 
ERS, Pretiilen made. SUadtrd li/a" -...$7.90 

RAMSDEN EYEPIECES— Aneet auaitty ieam 
In brass mountinfi. standard lya" dlnni. 

•/a" er Vt" F.L.. 94.00; I" F.L 92.90 

F.L. 9 iena eyepiaee stand IV4" dla.........M....it.OO 

7</,X PERIOCOFC mads by W0LLBN8AK . 

Cost Qevemment $97.50 »..|9.80 

AOiUtTABLE SPIDER PRISM H0LDERB.....H.59 
Free eatatoff on Tcleacopea. Microaeopea. Binoealnre, 
ele. Complete InairiuUoHe for Teieeeope Mekinp^ iOe, 

PRECISION OPTICAL SUPPLY CO. 
991 B. ISBrd Straat New York Ckf 


REFLECTOR MOUNTINGS 

Real Professional Mountings for 
Amateurs 

Heavy Castings Square cast Iron pier. 
Smooth Slow Motions. Ready for your tuba. 
6"-.$48 00 ; 8"— $59.00 
Send for Photograph 

LEE MACHINE CO. 

14269 Nerthlawn Ave. Detrelt, Miek. 


Wb Have the Following Telescope Parts 
For Sale for Immediate Delivery 

Penta Prism. fSth of inch 91.79 

Large Prism, total reflection 90 degrees, iq ineli $4.90 
Focusing adjustable eye-piece with eye and field 

lens »99.0S 

Erector achromatic objective 7i4 Ineh focus by 

1^ inch, two lens, brasi tube tS.OO 

Objective 14 in focus achromatic lens, 1% in dla.-..9l.90 
WEIL'S CURIOSITY SHOP 
20 Bauth Saeend St. Phlladelplila, Pi. 


Optical Specioltiae 

For the student, chemist and amateur as- 
tronomer. Patalog Hating spectroscopes, tel- 
uncopes, mlcroscopen, grating repllcaa. lenses, 
prisms, ultra-violet lamps and flltara, etc. 
ten cents. Refunded on dollar order. 

LABORATORY SPECIALTIES CO. 
Bax 129 Wabash, Indiana 


TELESCOPE MIRRORS 

ALUMINIZED 

Evaporation Process 

Aluminum provtdei the moat perfect reflecting lurfece 
known today. It la practically non-iarnlahing even in 
the poorest atmosphere Coat la more permanent than 
silver. Coat ia reaaonable. No lacquer required. Frlcea 
furnlMitd on request. 

AMERICAN TELESCOPE CO. 

4008 Additoa BL Chlaate. HL 


MIRRORS SILVERED 
and LACQUERED 


BRASHBAa’B niocses 

tllS: g* t. W"— $4 M. N«» PotmIiI 
I.et an «yi)frlenred/hm}^jil1w jour mirror 


299 Beverly Read 


B. L. SOUTHER. Ph 


Plttabarsk. IS, Pa. 











RECENTLY PATENTED INVENTIONS 

Conducted by A. P« PECK 


Reach Chair 

Fatrnt Mumhrr 1963708, Samuel Marvin. 

Folding chaim which are light in weight yet 
iiturdy in consttruction arc greatly to be deaired 
(or the beach and other vacation resorta, and 
several different furms are 
provided for by the present in- 
vention. One type is shown in 
the accompanying drawing 
wherein a back and seat por- 
tion are so arranged as to be 
adjustable to the position con- 
sidered moat comfortable by the user. Since the 
chair has only two short legs and has no other 
bulky supporting means, it is obvious that it can 
lie folded into a very small space and can rca<lily 
be set up for use when needed. In the particular 
form shown, the back is supt>orted from the se.it 
by means of straps; in other forms, wooden or 
other rigid niemlicrs arc used. 



Lathe Center 

Patent Number 1962499, Walter IV. Gatrttta. 

The main object of this invention is to pro- 
vide an improved lathe center in which the spindle 
is support^ so that it will not chatter or vibrate, 
and so that it is capable 
of carrying heavy end and 
radial thrust loads. The 
center is also designed so 
that its structure is com- 
paratively simple and only a few paits are used. 
As shown in the drawing, the spindle is pro- 
vided with a reduced bearing part which is suit- 
ably mounted on combined radial and thrip^t 
hearings A pair of these bearings is tiseti, one 
iH’ing a hall-bearing unit and the other a roller, 
bearing unit ft is claimed that this particular 
lathe center is esjiecially adapted for heavy work, 
and because of its sturdy and rigid construction 
can not be thiown out (k adjustment by an un- 
skilled workman. 



Lock 

Patent Number 1939161, John Holteman. A new 
type of lock shown in the accompanying il- 
lustration is said to lie simple and durable, de- 
pendable in use, and efficient in ojicration. Essen- 
tially, the lock consists of 
n casing which, when ap- 
plied to a door, overlaps 
the jamb and has a bot- 
tom plate with openings so 
constituted as to receive 
and hold hmiks attached 
to the door jamb A bolt rotatably inoiintcil has 
a pair of members which are designed to engage 
and hold the hooks and thus provide a secure 
locking arrangement. The lock is so constructed 
as to lie operated by nirans of a key from one 
side or by turning a handle on the other, and 
is provided with a latch which holds it in non- 
operating position The patent specification shows 
iicveral different forms which this simple lock 
may take 



Valve Tappet 

Patent Number 1957784, Charles E, Johnson. 

In automobile engines and other machinery 
where adjustable valve tappets are employed, 
one of the problems of maintenance is keeping 
the v.ilves accurately ad- 
justed The subject of the pres- 
1 ' rTi invention is a valve 

jjjjr tappet which is self-locking 
When these arc used there is 
no necessity of first adjusting 
the tappet and then locking 
IPH it m place by means of the 
conventional lock rtist In- 
stead, the adjustable t>urtion 
of the valve tappet is pro- 
vided widi t slot. By means of this skit the 
shank of the adjustable portion is somewhat 
expanded and thU, together with proper thread- 
ing of the, adjuitable part and the sleeve in 
which provides a locking arrangement 

which win withstand any ordinary operation. 



This complete v.*ilve tappet arrangement has only 
two parts. The outer sleeve is provided with a 
flattened portion which can be gripped with a 
wrench, and the inner or adjustable part has a 
head which can be gripped with another wrench. 
Holding the two parts in this manner, a proper 
adjustment can readily be obtained. 

Weed Gun 

Patent Number 1960718, Charles L. Ciesentan’ 
ner. A simple methoil of applying weed- 
kilting liquids IS provided by this particular in 
vcntion. Essentially, the device consists of a 
container or reservoir, a valve con- 
trolled spout, and a handle. The draw- 
ing at the left shows the construction 
of the device. Tt is so designed that it 
can be produced cheafdy, the con- 
tainer for the liquid being detachable 
from the spout and handle so that it 
can be thrown away when empty and 
replaced by a full one. A rod. which 
has at one end a valve, is located in 
the spout, the other end of the rod 
projecting beyond the spout. When 
the outer end of this ro<l is pressed 
into the center of a weed, the valve 
is actuated, allowing a portion of the 
liquid in the reservoir to run down 
and enter the puncture which has 
I)ccn made in the weed by the rod. When the 
device is lifted, a spring presses the rod outward 
.'iiid closes the valve, thereby shutting off the 
flow of liquid. When this device is equipped 
with a long handle, it is possible for the user 
to kill weeds rapidly and effectively without bend- 
ing over. Pressure on the upper end of the 
handle accomplishes the job efficiently when any 
one of several well-known types of weed-killing 
liquids is placed in the container. 

Electric Safety Plug 

Patent Number 1956018, Charles E Cilbert. One 
of the objects of this invention is to produce 
an electric plug of cheap and rugged construction 
to which insulated electric wires may be easily 
and quickly connected without re- 
moval of the insulation, and which 
will hold such wires with great tenac- 
ity and less danger of rupture than 
is obtained with conventional plugs. 
The connection betrvceii the wires and 
the prongs of the plug is obtained by 
providing serrated jaws into whivh 
the wiring is slipped. When these jaws arc 
pressed together they puncture the insulation 
aiul make a firm electrical and mechanical con- 
tact with the Ulterior wire. 

Extension Flash Light 

Patent Number 1959979, George G. Gunderson. 

An improved flash light having a removable 
head carrying a lamp which may be operated as 
an extension lamp is provided by this invention. 

As shown in the accompanying 
drawing, a standard type of flash 
light is so adapted that there is a 
space above the battery in which is 
stored a flexible cable connecting 
the battery to the flash light bulb 
The part of the device which carries 
the bulb is also so arranged, with a 
clip nr other device, that when it is 
removed from the flash light case 
it can be hung up or otherwise sup- 
ported in any desired position. Means are also 
provided for enabling the lamp to be attached 
to the head of the user while the case containing 
the, battery may be carried in the pocket. In one 
form of the invention disclosed in the patent 
specification, the lamp housing is provided with 
a spring clip and also a vacuum cup which makes 
it possible to attach the extended lamp to any 
smooth surface. 

Cigarette Container 

Patent Number 1960468. Eugene C. WameUnk. 

Cigarettes, when packed by the manufacturer 
for y^e, are cuatomarlly wrapped and sealed in 





a moisluro-proiif package to preserve the fresh- 
ness and flavor of the cigarettes. When such 
packages arc opened by the user the 
wrapping Is broken and partially dc- 
It is one of the objects of 

JIIIIII present invention to provide means 
yJnJW for cutting or tearing partly through 
an original package of cigarettes so 
^ that the package may be opened at the 
cut iwint by folding the other side, thus giving 
.access to the cigarettes within. Another object 
is to provide a carrier or container for a pack- 
.nge of cigarettes, in which is placed the package 
which has Ix-cn cut partly through, as described. 
This container is provided with a hinged back 
so that when open cigarettes are exposed for 
ready removal 


Reverse Lock 

Patent Number 1957428, Ivo George Brenne- 
man One of the annoying features of driving 
•a motor car is that if the vehicle is stopped when 
heading upgrade it will coast backward unless 
held by the brakes. 
The present inven- 
tion provides for a 
mechanism which 
will prevent backing 
up under all ordi- 
nary conditions but will permit the operator in- 
tentionally to reverse the c.ir when he so de- 
sires. The mechanical construction of this re- 
vet se lock is such that it will not in any way 
prevent the driving shaft of the vehicle from 
rotating when the car is driven in a forward 
direction. The result is achieved by mounting 
frictional rollers within a specially shaped hous- 
ing in such a manner that the rollers will con- 
stitute an efficient and automatic frictional grip 
for locking the drive shaft against reverse ro- 
tation Several modified forms of the invention 
are shown in the patent specification, one of 
them being reproduced herewith. 

TifREADLfcHti Pipe Coupling 

Patent Number 1959607. Ernst G. K. Anderson. 

The object of the present invention is to 
provide a simple and novel construction for 
coupling a pij>e to a surrounding tubular element 
which may or may not be a part 
of a connection box. By the 
means shown in the accompany- 
ing drawing, a secure mechanics) 
connection is obtained and the 
joint between the pipe and the tubular element 
is effectively sc.-iled. The object is attained by 
providing a coupling nut to be screwed on to 
the tubular clement and to embrace the pipe. 
Placed over the pipe and between the coupling 
and the tubular element is a suitably shaped 
fillet which, when the nut is tightened, is com- 
pressed and thereby forced into place to form 
a tight seal. 




Gun Carriage 

PatetU Number 1959357, Elmer C. Goebert, In 
wheeled gun carriages it is a common ex- 
pedient to emplace the carriage for firing by 
substituting a fixed support for the wheels. The 
purpose of the pres- 
ent invention, illus- 
trated in the draw- 
ing, is to provide a 
firing support which 
is associated in a 
novel manner with the wheels and the brake 
mechanism for the wheels. Mounted on the axles 
of the gun carriage are segments which, being 
longer than the radius of the wheels, can be low- 
ered so as to raise the wheels off the ground, 
and when locked in position provide a rigid 
mounting for the gun. In emplacing the carriage 
for firing, the segments are unlatched and al- 
lowed to fall to the ground behind the wheels. 
The rear end of the carriage is then raised, the 
segments are locked to the brake drum, and 
when the rear end of the carriage ia lowered to 
the ground the arc shaped segments will rotate 
into the proper position for firing. 
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conditions responsiblf* for immunity from 
dental decay arc prolonged breast-feeding 
with a supplementary diet often for three 
or even six years and a high intake of 
vitamin D (or exposure of the body to the 
sun) together with a sufficiency of calcium 
and phosphonis. A high carbohydrate diet 
(cereals or potatoes) is compatible with 
good teeth, provided the supply of vitamin 
D, calcium, and phosphorus is also suffi- 
ciently great. Caries is especially rampant 
where cereals form a large part of the diet ; 
breast-feeding is short; the intake of milk, 
eggs, and animal fats is small; and sun- 
shine is negligible or rendered ineffective 
by clothing. 

“It has thus been shown that perfectly 
ralcified and regularly arranged teeth can 
be produced by including in the maternal 
diet during pregnancy and lactation, and 
in the diet of the offspring at the time of 
dental development, substances containing 
much vitamin D, calcium and phosphorus, 
such as milk, eggs, fish and animal fats, 
and that cereals, especially those rich in 
embryo such as oatmeal, tend to produce 
hypolastic teeth and call for a correspond- 
ingly larger supply of calcifying foods for 
good development. 

“It has further been established that the 
resistance to caries can be increased in- 
dependently of the original structure by 
giving a diet containing much vitamin D, 
calcium and phosphorus, or decreased by a 
diet rich in cereals. 

“If these general principles of feeding 
were widely adopted, there is little doubt 
that dental caries (and also pyorrhoRa, to 
which a deficient intake of vitamin A pre- 
disposes) will cease to be the scourge they 
arc at the present time. 

“It may finally be pointed out that none 
of these conclusions conflicts with the gen- 
erally accepted idea that the exciting cause 
of caries is the growth of micro-organisms 
in the mouth: the novelty is the proof that 
the tooth can resist the onslaught of the 
microbes by the absorption and assimila- 
tion into the body tissues of certain specific 
dietary factors.” 


Fireflies Flashing in Unison 

F or some unknown reason, fireflies 
flash in unison, thousands of them, al- 
most as if led by an “orchestra” leader. An 
instance of this kind is described by one 
of the readers of this magazine, Earl Porter, 
Route 1, Cortland, Ohio, who writes: 

“Tall trees lined the bank of the river 
for a distance of about 200 yards. I was 
watching the fireflies flitting among the 
trees. Then something began which held 
my attention. The myriad points of light, 
flashing at random against the black shadow 
of trees, began to assume a sort of regular- 
ity. Though still evenly distributed among 
the trees, the flashes occurred simultane- 
ously, at intervals of a few seconds, with 
a short period of almost total blackness 
between ^shes* This seemed peculiar. Then 
the flashes occurred only at the extremities 
of a stretch about 200 yards long, in front 
of the trees. The flashes began moving 
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There Is hardly an hour of the day, or any activity of dolly 1 
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the answers to thousands of questions. 
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How to make your inventions pay->- 
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toward each other, met at the middle, and 
traveled back to the ends, as when two 
pebbles are dropped simtiltaneously into 
the ends of a long, narrow tank of water and 
the waves roll toward each other, meet and 
return, several times until the motion sub- 
sides. This movement was rf 3 ;>eated a num- 
ber of times. Then the lights concentrated 
at one end of the stretch, and moved swiftly 
toward the other end — down and back, 
twice — then alt at random again. I was 
amazed, but there was no doubt about it 
having happened. Does natural history 
record such a phenomenon?** 

Similar phenomena have been reported 
to science in many instances, and scientists, 
particularly Dr. E. W, Gudger of the Amer- 
ican Museum of Natural History, have col- 
lected and published many of these in- 
stances. There is no dearth of similar ob- 
servations but a dearth of really plausible 
interpretations—that is, not guesses, but 
actual data. Probably nobody knows why 
fireflies flash in synchronism. 


Football Bladder Keeps 
Paralyzed Man Breathing 

A FOOTBALL bladder strapped to his 
chest has kept ap almost completely 
paralyzed patient, S. Crosby Halaban, 
breathing continuously for months, it ap- 
pears from a report by Dr. Phyllis Tookey 
Kerridge of the l^ondon School of Hygiene 
to the current issue of The Lancet, medical 
journal published in London. Dr. Tookey 
Kerridge has just designed a new appara- 
tus to replace the football bladdeT. 

Mr. Halaban is a man now 63 years old. 
lie is suffering from a progressive wasting 
of the muscles which started in 1927. Al- 
though almost completely paralyzed he is 
still mentally alert and contented. By 1931 
he began to have difficulty In breathing, as 
a result of the gradual paralysis of his 
muscles. 

From June, 1932, until September, 1933, 
he was kept alive by manual artificial 
respiration maintained continuously by re- 
lays of relatives and nurses. Then his friend, 
.Sir William Bragg, Fellow of the Royal 
Society, designed a hand-operated machine 
for inflating a football bladder bandaged 
to Mr. Halahan’s chest. In October, 1933, 
he designed hydraulic bellows for inflating 
the football bladder, which have worked 
successfully ever since, except once when 
the water froze. 

An old injury to the right side of Mr. 
Ilalahan’s chest has made it extremely 
sensitive to pressure, so Dr. Tookey Ker- 
ridge designed a rubber bag which sur- 
rounds the left side of his chest only, and 
is now successfully taking the place of the 
football bladder apparatus. — Science Ser- 
vice, 
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Ethylene Gas Loosens Walnut 
Husks 

C HEMISTRY has solved many a problem 
that was considered a **tough nut to 
crack** but it is only recently that chemists 
of the U. S. Department of Agriculture 
have discovered that ethylene gas will lit- 
erally coax walnuts from their husks. This 
ethylene gas is the same that is used by 
orange growers to speed up the ripening 
of green fnih. 

In the edmineroUl baryesting of walnuts. 


the trees are shaken as soon as the outer 
husk of the nut begins to crack. On from 
15 to 50 percent of the nuts the outer husk 
has not yet cracked. Those which have 
commenced to split can be husked in the 
field, washed, and taken to dehydrators. 
Those which have not split, and which are 
termed “stick-tights,” must be subjected to 
a rather lengthy treatment, entailing addi- 
tional expense and staining some of the 
shells, so that the nuts must be sold as culls. 

The ethylene gas treatment has apparent- 
ly solved the problem of “stick-tight” nuts. 
On account of the ease with which the new 
method can be applied, together with its 
low cost, estimated at six to eight cents a 
ton, and the higher grade of nuts so treated, 
leading walnut growers believe that a revo- 
lutionary change in walnut harvesting is 
at hand. However, nuts so treated will not 
be placed on the market until storage tests 
indicate that no adverse effect of any kind 
has been produced. — A. E, B. 


^^Doping^^ of Race Horses 
Detected by Mouse^s Tail 

A TEN-MINUTE test with a mouse will 
show whether or not a horse has been 
“doped” with morphine or heroin before a 
race, Dr. James C. Munch of Temple Uni- 
versity and the Sharp and Dohme research 
laboratories has reported to the American 
Pharmaceutical Association. 

A quarter of a teaspoonful of the horse’s 
saliva is injected into the mouse. Within 
10 minutes the mouse's tail curves up into 
a letter S, if the horse has been given 
morphine or heroin. In addition, the mouse 
humps up his back, his hair stands on end 
and his hindlegs become twirtery. Other 
substances produce this effect on the 
mouse’s tail, but the combination of tail 
curve and the other symptoms described are 
produced only by morphine, heroin, or other 
opiate, Dr. Munch said. He was the first 
person to work out these details and to 
apply them to the problem of detecting 
“doping” of race horses. — Science Service. 

Solid Alcohol 

S OLID alcohol, for use as a fuel, is made 
by combining ethyl alcohol with nitro- 
cellulose (gun-cotton) in a manner that 
utilizes the fact that cold alcohol dissolves 
nitrocellulose better than warm. According 
to a recent patent, outlined in Chemical 
Industries, the nitrocellulose, insoluble in 
the absolute alcohol at ordinary tempera- 
tures, becomes soluble when the alcohol is 
chilled to low temperatures. In this process 
a mixture of nitrocellulose and absolute 
alcohol is chilled to approximately -20 de- 
grees, Centigrade, and a similar amount of 
aqueous alcohol, chilled to approximately 
the same temperature, is added. The mix- 
ture solidifies when allowed to warm to 
atmospheric temperature. — A. E. B. 


Milk is Source of Common Salt 

A lthough milk is generally recognized 
.as the best dietary source of the es- 
sential minerals, calcium and phosphorus, 
few persons realize that it is also an ex- 
cellent source of sodium and chlorine which, 
together, comprise the necessary food sub- 
Btancq known as common salt. A quart dl 
milk contains the equbalent in aodium and 
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chlorine iont of three grame of salt, or 
•lightly more than the minimum daily 
needs of the human body. 

As pointed out by Dr, James A. Tobey 
in the Milk Plant Monthly^ the function 
of common salt in the human body is to 
aid in maintaining an equilibrium of the 
bodily fluids, such as the blood, lymph, and 
gastric juice, and it also assists in the 
retention of water in the muscles and other 
tissues. According to Dr. Tobey, the liberal 
consumption of milk will not Only provide 
the various important nutrients of this al- 
most perfect food, but the consumer will 
be assured of an adequate amount of com- 
mon salt in the diet, without danger from 
an excess if he also employs salt as a con- 
diment and flavor for other foods. 


Music by Telegraph 

E ach night for the duration of the 
World^s Fair in Chicago, a musician 
seats himself before a telegraph typewriter 
in a Western Union office in a different city 
in the United States, and plays the Deagan 
chimes in the tower of the Hall of Science 
on the Fair grounds. Hundreds or thou- 



Keyboard from which chimes may 
be played from a far distant point 


sands of miles away from the chimes, the 
musician can still play them as easily as 
if he played the keyboard in Chicago. 

To explain how this is possible, it is first 
necessary to describe the telegraph type- 
writer. Instead of transmitting dots and 
dashes, the modern telegraph typewriter 
transmits evenly timed electrical impulses 
during one or more of the five successive 
time intervals necessary to transmit the 
various combinations for each of the vari- 
ous characters used on the typewriter. 

For example, if an electrical impulse is 
sent during the first time interval and none 
during the four successive intervals, this 
signal will select from the 32 keys of the 
telegraph typewriter the letter “E” and 
cause it to be printed on the typewriter 
platen. If the electrical impulse is sent dur- 
ing both the first and second time intervals 
the letter **A*’ will be selected and printed, 
and as a third example, if the first, third, 
and fifth intervals carry the purrent, the 
letter “Y” is produced. Thirty-two different 
selections may be made in this manner. It 
is possible to select the 26 letters of the 
alphabet and to shift to the upper case for 
the selection of figures and for the various 
Bsechanical functions required of the tele- 
gtapb typmriter. 


The same selecting device which operates 
the typewriter may be adapted to any other 
function requiring the use of 32 selections, 
and in this case the machine has been con- 
nected to the carillon at A Century of 
Progress. This instrument, however, has 
only 25 chimes and, therefore, requires 
only part of the total number of keys. 

In order to make it easier for any musi- 
cian to play the Telemusicon, as the select- 
ing device is known, a small two-octave 
piano keyboard is attached to the telegraph 
typewriter, mechanical connections being 
made from the piano keys to the typewriter 
keys immediately above them. Some of the 
foremost chimers and musicians participate 
in the nightly programs of the cities taking 
part and their playing, transmitted by tele- 
graph, is heard by the assembled thousands 
in Chicago. 


Ancestor Seeds 325 Million Years 
Old 

M ore evidence that some 325,000,000 
years ago there existed a **miBsing 
link** in the plant world, a common ances- 
tor type of plant from which both the 
modem seed bearing plants and the seed- 
less plants evolved, was reported by Dr. 
C. A. Arnold, curator of fossil plants in 
the University of Michigan Museum of 
Paleontology, upon identification of sev- 
eral seeds found last summer in Pennsyl- 
vania. 

Seeds as old as those found by Dr. Arnold 
have been discovered only twice before — 
once in the Catskill Mountains and once in 
Ireland. Dr. Arnold made his find in north- 
ern Pennsylvania rocks dating from the 
Devonian period, at least 325,000,000 years 
ago, and about 30,000,000 years before the 
Carboniferous period, when the great coal 
beds were deposited. 

As in the case of the Catskill and Irish 
seeds, plants having fera-like foliage were 
found in intimate association with the seeds. 
Presumably the seeds belonged to this plant. 
This strengthens the supposition that at 
some ancient time in the earth’s history 
there was one common type of land plant 
from which the seedless ferns and the 
present-day type of seed-bearing plants 
branched off, says Dr. Arnold. 


The Country I» “Shining Up” 

T he depression must be over, for Amer- 
ica has begun to shine up the old **bus” 
and to polish the hardwood floors again, 
according to current statistics. Heavy im- 
ports of animal and vegetable waxes since 
the beginning of 1934 reflect increased ac- 
tivity in domestic production of polishes. 
During the first four months of the current 
year imports of such raw materials totalled 
6,750,000 pounds valued at 1,150,000 dol- 
lars, compared with 3,872,000 pounds valued 
at 409,750 dollars for the corresponding 
period of 1933. 

The bulk of wax imports consists of 
camauba wax from Brasil, receipts for 
which amounted to 4,581,000 pounds 
valued at 794^00 dollars during the first 
four months of the year— more than double 
the amount imported during the correspond' 
ing period of 1933. Other wax imports in 
elude beeswax, chiefly crude unbleached, 
Japan wax, Chinese ii^t wax, and various 
vegetable waxes.— £. B. 
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Short Cuts to Power Transmission, is a 
72-page booklet for belt users and con- 
tains all information needed in solving any 
ordinary belt transmission problems, as well 
as valuable material on good practice, and 
a mass of associated tables and data. ITrite 
for Bulletin 9D to Scientific American, 24 
West 40th Street, New York City. — Gratis. 


A Review of Railway Operations in 1933. 

(Reprinted from Railway Age, Special 
Series No. 62.) This study of railway opera- 
tions is by Dr. Julius II. Parmelee, Director, 
Bureau of Railway Economics, and no one 
18 better fitted than Dr. Parmelee to dc- ' 
scribe the upward trend of railway business 
in 1933. Bureau of Railway Economics. 
Washington, D. C. — Gratis. 


Manual of Welding and Fabricating 

PROCEPURLS FOR “InCACLAD" StAINLESS 
Clad Stell is a 16-page booklet which takes 
up step by step the various methods of 
welding, soldering, lock seaming, riveting, 
deep drawing, pickling, heat treating, and 
so on, encountered in fabricating products 
of stainless clad steel. Write for Bulletin 
9C to Scientific American, 2i West 40th 
Street, New York City.- Gratis. 


The Post-War Development of Interna- 
tional Law and Some Contributions 
BY iHL United States of America — 
Troubles of a Neutral — Soviet Foreign 
Policy. (International Conciliation. June, 
1934. No. 301.) The first author, Dr. Manley 
O. Hudson, describes the progress made in 
international law since the World War, The 
second article is by Charles Warren, who 
was charged with enforcing our neutrality 
laws; the third, by Michael T. Florinsky, 
describes the foreign policies of the Soviet 
Union during the past ten years. Carnegie 
Endowment for International Peace, 4.5 
Portland Street, Worcester, Mass. — five 
cents. 


Lubrication of Grain Handling Ma- 
chinery. Strange to say there is little 
literature on grain-handling machinery. The 
problems involved are not only lubrication 
but concern dust explosions which are very 
prevalent and destnictive. This pamphlet 
gives an excellent idea of both the hazards 
and the proper forms of lubrication. Write 
for Bulletin 9A, Scientific American, 24 
West 40th Street, New York City. — Gratis. 


On the Practical Impossibility of a Com- 
modity Dollar, is a study by Benjamin 
M. Anderson, Jr., Ph.D., Economist of The 
Chase National Bank, New York, and gives 
an analysis of the main types of proposals 
for stabilizing commodity prices by cur- 
rency manipulation. Chase National Bank, 
New York City. — Gratis. 

Brown Resistance Thermomsters. This 
pamphlet deala with measuring devices 
for temperatures from -^300 degrees to 
-f 1000 degrees, Fahrenheit. The principle 
involved in these resistance thermometers 
concerns the property which moat electrical 


Authors, 

Writers, Speakers 

Technical and Scientific SuhfecU 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv* 
en; possible markets quoted — 
^1.00 per thousand words. 

Every manuscript ^’serviced*’ 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 


NAMES and ADDRESSES 
of 

MANUFACTURERS 

• If you want to survey a 
certain field of industry, or 
desire to get in touch with 
all of the recognized manu- 
facturers of some particular 
product, we can supply com- 
prehensive lists for a nom- 
inal fee. Write for informa- 
tion on this service, stating 
just wliat listings you re- 
quire. 

A minimum charge of one 
dollar is made; the total cost 
of a list is dependent upon 
length. Address: 

Manufacturers Listing Service 
SCIENTinC AMERICAN 
24 W. 40di St., N. Y. C. 



SEPTEMBER • 1934 


SCIENTIFIC AMERICAN 


1C3 


Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 


73 Branch#! locaf#cl In 
Greater New York 
Established 1853 


CYCLOPEDIA of 
FORMULAS 

i?y Alblrt a. Hopkins 

Dressed in an attractive new 
binding, stronger and more 
flexible than the old, this 
standard reference is an in- 
dispensable unit for libra- 
ries, laboratories, research 
shelves and the home. Libra- 
rians tell us it is one of the 
most frequently consulted 
books and its well-worn con- 
dition, wherever found, at- 
tests its usefulness. Over 15,- 
000 formulas cover every 
conceivable application. — 
$5.50 postpaid, domestic. 

SCIENTIFIC AMERICAN 


24 West 40th Street 


New York 


conductors possess of changing their elec- 
trical resistance with variations in tempera- 
ture. The pamphlet gives information as to 
the various uses to which the instruments 
can be put. W rite for Bulletin 9B to Scien^ 
ttfic American, 24 West 40th Street, New 
i ork City, — Gratis, 

A Plan for Unification of the Eastern 
Railroads — Its Relation to Railroad 
Recovery, by A. J. County, Vice-President 
in charge of Finance and Corporate Rela- 
tions of the Pennsylvania Railroad Com- 
pany. The pamphlet shows how a united 
eastern railroad system would eliminate 
wasteful competition and tells how England 
has faced and dealt with almost identically 
the same situation. The Wharton Alumni 
Institute of Business, University of Penn- 
sylvania, Philadelphia,—Gratts. 


Blasting Ditches with Explosives. A 
blasted ditch may be described as a 
series of overlapping craters each made 
by the explosion of an individual charge of 
dynamite, but so arranged that all the 
charges explode at the same time. The 
pamphlet describes the technique in detail. 
Write for Bulletin 9K to Scientific American, 
24 West 40th Street, New York City , — 
Gratis, 
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the accepted belief among naval authorities 
that the battleship is the only type that is 
not extremely vulnerable to the many forms 
of attack to which surface craft may be 
subjected. It must be borne in mind that 
the development of the battleship has been 
progressive, and consummate skill has been 
shown by the designers in effectively weed- 
ing out any offensive weapon. The sub- 
marine and mine have developed the in- 
tricate compartmeiitation in a battleship 
that make her practically unsinkable. The 
advent of aerial bombs has brought about 
the development of the blister and protec- 
tive decks to the point that they will suc- 
cessfully resist high-powered bombs. Effec- 
tive means have been taken to protect the 
personnel from gas attacks. However, these 
changes in design have necessitated added 
weight, and added weight means greater 
displacement. To give adequate protection 
with less displacement would be at a sacri- 
fice of offensive power, armament, and 
cruising radius — all vital characteristics of 
a battleship. 

Practical experimentation has been made 
on the new and old types of ships and on 
specially constructed sections of hulls to 
show the effect of high explosives. Tor- 
pedoes, mines, explosive shells, and bombs 
have all been used in this connection. From 
data derived from these tests the constructor 
has designed special features in hull con- 
struction and compaitmentalion to resist 
the actions of high explosives. 

Special steel decks have been designed 
that will explode bombs before penetration, 
thus localizing damage and protecting the 
vitals of a ship. 

The British, during the World War, took 
the lead in the design of blisters which pro- 
vided excellent underwater protection. The 
blister has been developed by the naval I 
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necessary calculations for thea- 
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architect in two forms: either an external 
protuberance, or an internal arrangement, 
both of which provide a multiplicity of 
tough, parallel, longitudinal, elastic bulk- 
heads, between which, at short intervals, 
are short transverse bulkheads, all forming 
a honeycomb of compartments. Some of 
these parallel layers of compartments could 
carry oil or some other energy-absorbing 
medium, while others arc merely void. The 
energy of the gases from an explosive is 
gradually absorbed by having to rupture 
the bulkheads and pass through the liquid, 
so that the inner bulkheads would remain 
intact and protect the vitals of the ship in- 
board. By intricate draining and flooding 
of these compartments, damage control may 
be exercised and a wounded ship main- 
tained on an even keel, so that efliciency of 
gun fire is not impaired. 

The more modern ships are built along 
these lines and the older types have been 
modernized by extensive reconstruction. 

Gunnery has likewise made extensive 
strides since the World War and the anti- 
airplane batteries have been developed to a 
high degree. It is believed that the anti- 
aircraft batteries of the battle line could 
give a fine account of themselves in an air 
raid and further development is expected 
in the future. 

While it is desirable to keep down size 
and cost of battleships and to limit their 
length in order to retain their maneuver- 
ability, the history of their development in- 
dicates that they have been forced to in- 
crease in size to provide guns and armor 
adequate against similar ships, to provide 
torpedo protection, and to provide sufficient 
deck thicknesses for modern gun ranges and 
aerial attack. In common with other types 
of fighting craft, also, battleships have had 
to devote much weight and displacement to 
efficient compartmentation. 

Whether it is possible to obtain on the 
Washington Treaty limit all the offensive 
and defensive qualities desired from con- 
siderations of the power of modem guns, 
torpedoes, and bombs on the one hand, and 
the resistance of armor and bulkheads on 
the other, is a difficult problem, the suc- 
cessful solution of which will demand the 
application of the most modem develop- 
ments of the shipbuilding art. Limitation of 
displacement, however, will sacrifice much 
that we now have and in addition give little 
leeway for those future developments which 
we have every reason to expect. 

O F all combatant ships the battleship is 
the only one designed to stay and 
“take it." Nothing else is tough enough be- 
cause nothing else has sufficient size. That 
is the main and outstanding reason why 
battleships are necessary in our first line 
of defense. 

Our Navy will be strong offensively and 
defensively in direct proportion to the 
strength of our battle line, made up of 
capital ships. There is little difference be- 
tween the tactics of a well handled fleet 
and of a well run football team. The same 
axioms apply in general. Neither can be 
successful without a strong and well trained 
line. 

The Navy believes that if the practical 
demonstration — a war — ever comet, the bat- 
tleship will prove its worth in every respect. 
In the meantime the case of the battl^ip 
is submitted and may be rested with mu(^ 
confidence on the following points: 
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1. The big gun ship is the hardest hitting 
and best protected type of vessel yet de- 
signed. 

2. Ability to give and take punishment. 

3. Tactical value in all weather, aea con- 
ditions, and for long periods of time. 

4. Can best embody all weapons of sea 
offense and defense. 

5. Affords better protection from air at- 
tacks than any other surface type. 

6. The last word in ships and sustains 
the other types. 

7. Most reliable defense against block- 
ade and invasion from overseas, 

8. The ship upon which will depend the 
final decision at sea. 

When the torpedo has acquired the range 
and precision of a 16-inoh gun, when a 
lighter ship is designed to give and take on 
equal terms, when the radius and carrying 
power of aircraft have increased tenfold, 
when aerial bombs are as accurate and effec- 
tive as 16-inch high explosive shell, and 
other types are effective under all conditions 
of wind, fog, and sea, then, hut not until 
then, will the supremacy of the battleship 
he endangered. 
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STARS ON PARALLEL 
TRACKS 

(Continued from page 133) 


should ultimaiely be disintegrated — pro- 
vided, of course, that the general dimen- 
sions of A the galaxy and the material 
universe remained the same during this 
enormously long time. 

The principal interest of such calcula* 
tions lies, however, not in the future hut 
in the past. We find in the heavens clusters 
like the Pleiades, which have a life of ten 
billion or twenty hilhon years before them ; 
others, like the Hyades, with only I wo bil- 
lion or three billion years; while the Ursa 
Major group, and Kapteyn’s enormous and 
widely scattered southern stream, appear to 
be already well on the way to disintegration 
If the universe of stars in anything like 
its present stale had existed for hundreds 
of billions of years in the past, it would be 
very surprising that all star clusters had not 
already disintegrated. Bok’s more detailed 
analysis shows that their actual presence 
in the galaxy indicates that this greater star 
system has not existed under conditions 
similar to the present for so much as twenty 
billions of years, and may have had a con- 
siderably shorter life. 

This whole discussion is quite indepen 
dent of the theory of the expanding universe, 
but supports strongly its most interesting 
conclusions — namely, that we can set 
definite limits to the age of our universe. 
Starting with ordinary unalterable space, 
and the simple Newtonian law of gravita- 
tion, it shows that scattered groups of stars 
with common motion cannot last forever. 
The maximum age which it gives is greater 
than that set either by the motions of the 
nebulae or by radioactive processes in the 
earth; but this is as it should be, since the 
first is a true upper limit and may be con- 
siderably too high, while the others have a 
smaller margin of doubt. The evidence, how- 
ever, in favor of the “short” cosmical time 
scale of billions of years, rather than the 
**]ong” scale running into trillions, is ap- 
parently very stHiiig. 
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Books SELECTED BY THE EDITORS 


LEARNING TO SAIL 
By H, A, Calahan 

LEARNING TO RACE 
By the same author 

H ere are two books that will inter- 
est every landlubber who has ever 
had a hankering to sail, and every sail- 
ing craft owner or skipper whether he 
has sailed for a week or a generation. 
^*Learning to SaiF’ was first published 
two years ago and is now available in 
a new edition which includes much val- 
uable information not found in the 
original. The author has a knack of im- 
parting his knowledge, gained through 
35 years of sailing, so that the novice 
can soak it up and retain it. Through- 
out these two books explanatory phrases 
prevent confusion where terms unfamil- 
iar to the layman are used. ‘"Learning 
to Race’* is written especially for those 
who have mastered the art of sailing 
small craft under ordinary conditions 
and who want to become familiar with 
racing technique, rules, and so on. Di- 
agrams and photographs make every- 
thing clear as a bell. If you sail a small 
craft, you will want both of these books; 
if you have never sailed, but read these 
books, you won’t rest easily until you 
get your hands on a tiller with a fair 
breeze speeding you along. Perusal of 
both of these hooks will add greatly to 
your enjoyment in following the press 
reports of the coming America’s Cup 
Races, or in watching the races them- 
selves. “Learning to Sail,” 12.65 post- 
paid. “Learning to Race,” $3.65 post- 
paid. — A, P, P, 

HOW TO COLLECT MINERALS 
By Peter Zodac 

I N this 80-page book the editor of the 
mineral collectors’ magazine. Rocks 
and Minerals^ gives full and explicit in- 
structions for starting a collection of 
minerals: How to begin; hints on col- 
lecting; what to collect (gems, geolog- 
ical specimens, fossils) ; collecting in 
the field; equipment; where to look for 
minerals; preparing the specimens; or- 
ganizing a mineral collectors’ club; and 
many other immediately practical as- 
pects of the mineral hobby which has 
become quite widespread and popular 
within recent years. A list of books on 
mineralogy, gems, geology, and pros- 
pecting is included. When you have this 
book you can go right ahead with your 
hobby, since it gives definite details in- 


stead of vague generalities, as too many 
bmiks do. Mineral collecting provides 
a fine introduction to earth science, to 
the great outdoors, and to some fine fun. 
It will work off some of your waist line. 
— 11.10 postpaid. — A, C. /. 

THE SCIENCE OF WORK 
By Morris S. Viteles 

T he study and treatment of problems 
of human adaptation to work in the 
Machine Age are the chief functions of 
industrial psychology. A shorter, sim- 
pler volume than the author’s “Indus- 
trial Psychology,” free from technical 
and statistical terminology, covering the 
same ground. It tells how psychology is 
applied in making work a happier and 
more productive activity. It is designed 
to promote a better understanding of 
the mental aspects of efficiency and ad- 
justment in modern industry. The orien- 
tation of this volume is practical. It will 
be useful to all who deal with human 
nature in industry. — $3.95 postpaid. 

OCEAN WAVES AND KINDRED 
GEOPHYSICAL PHENOMENA 
By Vaughan Cornish^ D. Sc, 

T his is a popular and most readable 
special study of waves — mainly 
ocean waves — their height, length, ve- 
locity — but also waves in sand dunes 
and on the bottoms of bathing beaches 
and in drifted snow. It tells how to 
measure accurately the height of waves 
from the deck of a ship, and so much 
else of interest about waves that few of 
us have ever heard of, that its reader 
will possess a whole new science hav- 
ing an everlasting incidental interest. It 
also contains a more technical section 
about the physics of waves, by the noted 
geophysicist Harold Jeffreys. Dr. Jef- 
freys states that Dr. Cornish has ob- 
tained a larger quantity of observation- 
al material than any other worker on 
the subject. — $3.95 postpaid. — A, G, I. 

THE NEW TYPOGRAPHY 
AND MODERN LAYOUTS 
By Frederic Ehrlich 

COMPREHENSIVE reference book 
for students of typography and lay- 
out, which, as the author points out, is 
designed to accomplish two purposes: 
First, clarify the confusion, doubt, and 
uncertainty that exist regarding the 


precepts and history of the new typogra- 
phy in European countries and its in- 
ception in America, and second, to ac- 
quaint the reader with the basic bal- 
ances that have resulted from the first 
efforts and experimentations of a group 
of foreign typographers and the effects 
of these on American typography. A 
beautiful book, 9% by 12% inches, 
with over 1000 specimen layouts for 
study by compositors, typographers, and 
layout men in advertising agencies, 
print shops, and classroom. $5.25 post- 
paid. — A. P, P, 

THE BIRD KINGDOM 

T HIS book consists of 20 large plates, 
each showing several kinds of birds 
in three dimensions. This is made pos- 
sible by the familiar device of printing 
slightly offset red and green pictures, 
and viewing them through celluloid 
“spectacles of red and green” (fur- 
nished with the book). Tbe subjects are 
elaborate exhibition groups at the Field 
Museum of Natural History in Chicago. 
The different birds shown are keyed 
and identified. — $2.15 postpaid. - 
A. G. L 

OUTLINE OF CLINICAL 
PSYCHOANALYSIS 
By Otto Fenichel, M.D, 

T his is a presentation of clinical 
data which psychoanalysis has col- 
lected in the course of its almost 40 
years, and it presupposes some previous 
elementary knowledge of psychoanal- 
ysis. The language partakes of the el- 
usive nature which is characteristic of 
most works on psychology, compounded 
in this case with the fact that the book 
is a translation from that ponderous 
tongue, the German. Hence this book Is 
recommended mainly to heroes and glut- 
tons for punishment, or to masochists. 
The translators themselves state that its 
author frankly sacrifices simplified clar- 
ity to systematic completeness and here 
they show real insight. — $5.20 postpaid. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Triplex Patent Valid and 
Infringed 

I N a recent patent infringement suit 
brought by the Triplex Safety Glass 
Company of North America against the 
Duplate Corporation, the District Court of 
Pennsylvania held the Benedictus patent 
number 11B2739 to be valid and infringed. 
This patent pertains to non-shatterable 
glass, a product made by both companies, 
the plaintiff operating under the patent. 

The following is quoted from the findings 
of the District Court: 

“This is a patent suit involving Benedic- 
tus patent. No. 1182739, issued May 9. 
1916. 

“Claim 12 in that patent is in suit: 

“‘12. As a new article of manufacturr. 
a sheet of celluloid fared on both sides and 
in the order named by sheets of gelatin and 
glass, all rigidly and aiitogeneously united 
together, and the gelatin being substantially 
free from contained moisture, as described.’ 

“The patent relates to nonshatterahle 
glass. In the prior art the strengthening of 
glass by inserting a sheet of celluloid be- 
tween the sheets of glass was known, and 
the use of balsam for causing the sheets of 
glass and celluloid to adhere together was 
disclosed in the prior patent of Wood. The 
fact that gelatin might be used as an ad- 
hesive was also known to the prior an. 

“The plaintiff contends that Benedictus 
brought to the art the use of gelatin sub- 
stantially free from contained moisture as 
an adhesive element in causing the sheets 
'of relluloid and glass to adhere together. . . . 

“We have no hesitation in concluding 
that the patent is valid; that there was a 
real invention in bringing to the art the 
product made by adhesion of celluloid and 
glass with the use of gelatin that is sub- 
stantially free from contained moisture. It 
was thoroughly demonstrated that using 
wet gelatin or sticky gelatin for the pur- 
pose of cementing together the sheets of 
glass and relluloid resulted in a product 
which was streaked and cloudy. • . . 

“We need next to detenu i nr whether nr 
not the defendant by its product has in- 
fringed the patent. We find from the ev- 
idence that tlie defendant in its product 
uses glass and celluloid cemented together 
by a thin film of gelatin in substantially the 
same manner as that disclosed by the 
Benedictus patent. ... 

•*, . . the main element is there —gelatin 
with the moisture sufficiently extracted so 
as to cause the sheets of celluloid and glass 
to adhere to one another with no impair- 
ment of transparency. That is the product 
of both processes used by the plaintiff and 
the defendant. ... 

“We therefore find on the whole case 
that the patent in suit is valid and has been 
infringed. . . .” 

The decree of the District Court was 
affirmed by the Circuit Court of Appeals, 
Third Circuit, and the defendant hat been 


ordered to pay over half a million dollars 
in damages and claims to the plaintiff. 


Radio Advertising Censored 

R adio advertising is to be subjected to 
the scrutiny of the F'edcral Trade 
Commission, according to an announcement 
made by that Commission recently. This an- 
nouncement means simply that the Federal 
Government will extend to radio advertising 
the same principle that for many years has 
been applied to newspaper, periodical, and 
other forms of advertising, under Section 5 
of the Federal Trade Commission Act, 
which gives the Commission jurisdiction 
over unfair methods of competition in in- 
terstate commerce. This the courts have 
uniformly held to embrace false and mis- 
leading advertising. The Federal Trade 
Commission has handled thousands of such 
rases. 

Anticipating complete harmony with the 
radio industry, as already manifested by 
some of the leading executives, the Com- 
mission is approaching the radio field in a 
spirit of friendly co-operation. Consequent- 
ly, instead of adopting a plan of monitoring 
broadcasting programs, the Commission is 
asking for copies of advertising announce- 
ments to bo furnished by the networks and 
broadcasting stations. Pursuant to that plan, 
the Commission has addressed letters to tin* 
broadcasting stations requesting them to 
mail weekly copy of commercial conuniii- 
lies, which will be checked to determine 
whether or not any of them are in viola- 
tion of the Federal Trade Commission Act. 

Whenever statements occur in commer- 
cial announcements which appear to be false 
and misleading, or otherwise constitute an 
unfair method of competition in rommerte, 
notices will be sent both to the advertiser 
and the radio station broadcasting the ad- 
vertising, with the view of efl^ectiiig a stipu- 
lation under which the advertiser and the 
broadcaster agree to cease and desist from 
the practices complained of. Execution of 
such a stipulation would end the case. How- 
ever, should such compliance not he ef- 
fected, the case would then proceed through 
a public hearing, with argument bt'fore the 
Commission, decision by the Commission, 
and perhaps appeal to the (Courts. 


Beardg on Trial 

I N a recent case decided by Judge Wool- 
spy in the District Court for the South- 
ern District of New York, it was held that 
the cut of a man’s beard was not susceptible 
to exclusive appropriation. The Israelite 
House of David, familiarly known as the 
House of David, brought suit to restrain 
unfair competition on the part of the de- 
fendant in the simulation of its baseball 
team. The defendant operated a bearded 
baseball team which wore uniforms bearing 
the words “House of David** across the 
front. Plaintiff further showed that defend- 


ant’s team, posing as the “House of David** 
team, booked games a few days ahead of 
the date set for the plaintiff’s team, thereby 
destroying in that neighborhood the inter- 
est in the plaintiff’s team. The Court re- 
strained the use by the defendant of the 
uniforms bearing the House of David in- 
scription hut refused to restrain the de- 
fendant from requiring his players to wear 
lieards. In his opinion. Judge Woolsey 
stated: 

“The plaintiff complains quite bitterly 
liecause the defendant’s ball players are all 
required to wear beards like those of the 
plaintiff players. 

“From time immemorial, however, beards 
have been in the public domain. In respect 
of matters within that domain all men have 
lights in common. Any man, therefore, if 
HO minded, may — without being subject to 
any challenge, legal or equitable — not only 
grow such heard as he can, but purposely 
imitate another’s facial shrubbery — even to 
the extent of following such topiary modifi- 
cation thereof as may have caught his 
fancy.” 

U follows that while the defendant’s ball 
team may still maintain its beards as an 
added attraction, it may not hold itself out 
to be the House of David team or wear 
uniforms with that name appearing upon 
them. 


‘^Ironized Yeagl” Curbed 

T he Federal Trade C.ommiHsion recently 
announced it iiad ordered Ironi/ed Yeast 
(kimpany, of Atlanta, Georgia, to cease and 
desist from representing in newspaper, 
radio and other adviTtising that use of its 
product, “ironi/ed yeast,” can or will end or 
cause to vanwh <‘ver night such ailments as 
indigestion, constipation or skin eruptions. 

“There is no advantage in the combina- 
tion of in»n and yeast in one compound,” 
tlie Commission reported in its findings, re- 
lying on expert opinion. “Such combination 
rannot and does not produce more effective 
or beneficial results than the administration 
of iron and yeast separately.** 

The respondent is directed to cease rep- 
resenting that indigestion, constipation, 
nervousness, and other diseases can and 
will be cured or relieved by use of this 
yeast, except when they result from or arc 
pnjdiiced by a deheieney of Vitamin B or 
of iron or both of them. 

Also, it is not to be advertised “that 
skinny or scrawny persons or those deficient 
in shape or form can or will by use of 
Ironized Yeast develop well-rounded and 
curved limbs and otherwise become trans- 
formed into shapely persons, or that Iron- 
ized Yeast furnishes the means for attain- 
ment of beauty or attractiveness, except as 
far as the health of persons which has been 
impaired by deficiencies in Vitamin B or 
in iron or in both may be improved and 
appetite and weight gained, by the use o! 
Ironized Yeast.** 
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The Single 
Woman 

A MEDICAL STUDY IN 
SEX EDUCATION 

By Robert Latou Dickinson, 
M.D., and Lkra Beam 

This is the second volume of a se- 
ries of advanced studies which are 
being published by the National 
Committee on Maternal Health, the 
first volume, entitled “A Thousand 
Marriages, a Medical Study of Sex 
Adjustment,’* by the same authors, 
having been reviewed in these col- 
umns in January 1932. Of the latter 
book the great psychiatrist William 
A. White said: 

*‘To those who are interested in 
human beings — real human beings 
— not fictitious. Imaginary human 
beings that stalk across the pages 
of most of our books that deal with 
their peculiarities, this book is a 
rare contribution. It tells the story 
of the vital concerns of human lives 
and their effects upon health in a 
simple, straight-forward manner, 
free from prejudice, prudery, and 
hypocrisy.** 

“The Single Woman’* is also that 
kind of book. It is a scientific, med- 
ical study of the sex life of the 
single woman, as revealed in 1078 
case records. It deals with the 
single woman’s physiology and 
anatomy, her psycnology, environ- 
ment and social life, her conflicts 
and refuges. No comparable study 
of the single woman has appeared 
hitherto, because the case material 
gathered by Dr. Dickinson in 50 
years of practice as a specialist is 
unique. The book should be of 
value to parents with adolescent 
daughters, to teachers and social 
workers, sociologists, jurists, min- 
isters, and to all the intelligent, so- 
cially minded persons who believe 
that sound sex education is the 
necessary basis for a normal adjust- 
ment to life. 460 text pages. — 
$5.20 postpaid. 

Good Eyes 
for Life 

By O. G. Henderson and 
H. G. Rowell 

The scope of this bonk is what the 
average intelligent person would 
like to know about his own eyes 
and their care. It explains the eye 
machinery, and the more common 
eye troubles. It cites the various 
theories of eye changes and shows 
us how to avoid some of them by 
intelligent use of the ^es. Reading 
parts of this book wottld be a good 
prescription for that boy or girl of 
vours who insists on reading when 
lying down, slumped down, and so 
on; and Incidentally some grown- 
ups mi^t profit similarly. It is ele- 
mentary and could be understood 
by anyone. — $2.15 postpaid. 
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ACROSS THE EDITOR’S DESK 


A S promised on this page last month, 
. we present in this issue one side 
of a controversial subject that affects 
every business man and industrialist 
throughout the country: Shall America 
be self-contained? Hon. James W. Ge- 
rard is firm in his conviction that it 
should and must. He gives his reasons 
for his relentless nationalist stand on 
page 194 of this issue. But, as we said 
before, there are two sides to every 
question, and we have arranged for an 
article by Raymond B. Fosdick which 
will tell the story of the other side. 
There is no doubt that the future of 
American industry rests, at least in 
large part, upon the policies adopted in 
our business dealings with foreign na- 
tions. These two articles, the second 
to be published soon, will give you the 
whole picture, and place facts in your 
hands which will enable you to form 
your own conclusions. 

# 

P ROBABLY nowhere in the history 
of science can there be found a 
postulate that has caused so much dis- 
sension among the scientists themselves 
as that of the ether. “The idea of the 
possible existence of the ether came of 
the human need for an explanation of 
action at a distance,” writes Churchill 
Eisenhart, of Princeton University, in 
an article entitled “The Ether: Riddle of 
the Ages,” scheduled for early publica- 
tion. Mr. Eisenhart deals with the vicis- 
situdes of the ether theory during the 
swaddling days of science, putting 
forth clearly and briefly the various 
changes through which it has gone in 
order that science might adapt it to 
existing needs. Everyone who studied 
physics remembers the ether: Where is 
that old friend of the classroom, and 
what is its status in today's world of 
science? The answers will be found in 
Mr. Eisenhart's article. 

• 

“TT may never have occurred to the 
JL reader that it is pqijfible for an 
amateur to cut and pollsA worth-while 
semi-precious gems. All that is needed 


is a fair degree of mechanical skill.” 
Thus writes Arthur Knapp in an article 
on the making of faceted gems by the 
amateur lapidary. Former articles in 
Scientific American have introduced 
readers to the hobby of gem cutting in 
its more simple phases; here is ad- 
vanced work that will prove both fas- 
cinating and satisfying. Even if you 
have no deflnite interest in the hobby 
for yourself, you will be interested in 


COMING 

H Raymond B. Fosdicl^ on the 
dissenting side of the question 
^*Shall America be self-con- 
tained?” 

H <The Ether: Riddle of the 
Ages,” by Churchill Eisenhart, 
Princeton University. 

K ^Faceted Gems for the Ama- 
teur Lapidary,” by Arthur 
Knapp. 

IT Robert D. Speers on the si- 
phons being built in the Colo- 
rado River Aqueduct. 

IT Nickel-— the story of how the 
”devil metal” has become ”near- 
noble.” 

IT The 14-tnch coast defense guns 
at the Panama Canal — a two- 
page drawing. 


this article, to be published soon, and 
particularly in a photograph which 
accompanies it, showing a group of 
beautiful gems which Mr. Knapp has 
cut. 

• 

ARTICLES last month and in this 
issue have recorded progress of 
certain phases of the work being done 
at Boulder Dam and upon the aque- 
duct tunnels which will supply water 
to 13 communities in California. While 
the tunnels are under construction, 
other crews are working on huge siphons 
which will link together these under- 
ground bores. Robert D. Speers, who 


wrote the article on the tunnels in our 
September number, has prepared an- 
other on the construction of the siphons, 
which will be published next month. 
Aqueduct siphons are not siphons in 
the true sense of the word. Rather, they 
are . . . but Mr. Speers’ article tells the 
story in detail; watch for it in Novem- 
ber. 

• 

lyriCKEL, called the “devil metal” by 
early miners because of its fre- 
quent appearance in silver ore and its 
apparent uselessness, has, with the de- 
velopment of the science of alloying, 
assumed a position in metallurgy that 
entitles it to be called “near-noble.” 
More or less of a curiosity 50 years 
ago, nickel production rose gradually 
until the World War, at which time the 
demand for it jumped tremendously, 
for use in armaments. Then production 
again fell off, but research went to work 
on the problem, with the result that 
today nickel is used for hundreds of 
purposes and its production is growing 
rapidly. The whole story of the nickel 
industry is told in an article ready for 
early publication. 

O NE of the vitally important key 
points of American shipping, 
which the military forces of the United 
States must be prepared at all times 
to defend against any invader, is the 
Panama Canal. To accomplish this, new 
14-inch railway guns and emplacements 
for them have been developed. In in- 
genuity of construction, ease of opera- 
tion, and mobility, these guns rival any- 
thing that has ever been produced. 
Placed in the Canal Zone, they represent 
a definite step forward in defensive 
armament and should serve to make 
the Canal safe for shipping regardless 
of the designs of belligerents. A two- 
page wash-drawing, to be published 
next month, gives complete details of 
these guns and emplacements. 



Editor and Publisher 


170 





OCTOBER ■ 1934 


SCIENTIFIC AMERICAN 


171 








vv< ‘■''i 


‘ f'i s’!? 






/ 








ItIROUGH recent trying years there has 
been no letting down in the quality of 
your Bell telephone service. On the con- 
trary, improvement has gone steadily on. 

On long distance and toll calls, the 
percentage of calls completed is now 
higher than ever before. The average 
time required for making these connec- 
tions has been reduced from 2.8 minutes 
in 1929 to 1.5 minutes. Since 1929, mis- 
takes by operators have been reduced 
one-third and more than 99% of all tele- 
phone calls are now handled without 
error. 

The number of service complaints 
by customers is now the lowest on record 
and reports of trouble with instruments 
have decreased 17% since 1929. It is 
truer than ever that this country enjoys 
the best telephone service in the world. 

The ability of the telephone system to 
Improve its service in difficult years is 
due to unified management and a plan 
of operation that has been developed 
and perfected over the past half-century. 
In good times and bad, it has proved the 
wisdom of one policy, one system and 
universal service. 
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THE AUTOGIRO IN 
MILITARY MAI^EUVERS 


AUTOGIROS of the latest type are now, for the 
first time, part of a regular unit of the R.A.F. 
The ‘‘C 30a*’ shown in the above drawing has no 
stub wings or movable elevators or rudders. Entir? 
control of the ship is maintained by a single control 
lever which tilts the rotor in any desired direction, 
as shown at the lower right The absence of wings 
has many advantages, not the least being improved 
vision from the cockpits. The desirable features of 
the autogiro should make the ship of extreme im- 
portance in all phases of military observation and 
reconnaissance, as suggested here. 
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Uncle Sam, 
Ace Detective 

By HERBERT FEARON 


swung off a freight train at a 
little jerk-water town in Texas. 
Just another hobo. Or at least so 
he appeared. In a day or two he would 
probably go as he had come, without 
anyone even learning his name. But the 
local minion of the law had a place for 
vagrants. A brief contact with the jail 
generally had a wholesome effect on an 
occupant — he was quite certain to de- 
part for good as soon as released. 

Turning the key on the apparently 
harmless, though useless individual, 
was only the prelude, however. The of- 
ficer had been acquiring some new ideas 
on crime prevention, sort of a free mail- 
order course on crook catching. He 
drew from his desk a prosaic looking 
square of cardboard; with the help of 
the vagrant he placed a little data on 
it and dropped it in the mail. When the 
reply came back in a few days he has- 
tened to put an extra guard around the 
jail. His hobo was a deserter from the 
army who had murdered an officer in 
France, had escaped to Spain, had 
killed a jailer there, had wandered 
through other lands, and for no par- 
ticular reason at all, had stopped over 
at this quiet Texas town. 

The scene changes. A prisoner stands 
before the bar to receive sentence. Ap- 
arently he will be dealt with mildly; 
is crime was not great. He protests that 
this is his first deflection from honesty. 
His voice betrays no quaver, his words 
carry conviction. But judges are becom- 
ing more particular in recent times; 


the tide is setting in toward life im- 
prisonment for those whose records total 
conviction on three felonies. The judge 
looks searchingly at the prisoner and 
then down at his desk. From somewhere 
had come a story of this culprit*s past, a 
rather long, and a rather illegal past. 
Again one of those squares of cardboard 
had performed its silent, deadly mission. 

M ysterious? u you had followed 

those cardboards through the 
mails to their very prosaic looking des- 
tination you might have been even more 
mystified. They were delivered by the 
mailman at an ordinary looking office 
building in Washington, D. C. There 
keen-eyed men quickly examined a 
group of strange marks on them and 
wrote down certain numbers and let- 
ters. Their whole equipment consisted 
of a pencil and an ordinary magnifying 
glass. The large room in which they 
worked contained only long rows of 


filing cabinets, such as might be found 
in any office. 

Not very much to work with, but suf- 
ficient to bring terror to a host of crim- 
inals, not only in the United States, but 
abroad. Those filing cabinets contain 
more or less information about the pri- 
vate life of approximately 2,500,000 
people, but when you open the cabinets 
there greets your eye only an endless 
array of those cards, eight by eight 
inches, to be exact — a grand total of 
over 4,000,000. 

There is no possible doubt as to the 
accuracy of the record, for each card 
contains the person’s signature in ink 
— signatures that can not be forged. 
Though the lines are graceful curves, 
they can hardly be described as speci- 
mens of free-hand movement, for most 
of those signatures were made under 
requirements of the law. They are fin- 
ger-print cards and the signatures were 
made by the tips of ink-smudged fingers 
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and thumbs. It takes only about two 
minutes by the clock for a police officer 
to obtain an autograph and drop the 
card in the mail. But a sordid story 
may be disclosed when those ten inked 
patterns fall into the hands of the men 
with the magnifying glasses who move 
silently amid long rows of filing 
cabinets. 

Innumerable suggestions are brought 
forth these days for curbing criminality. 
Much uninformed talk is heard about 
the extent and the nature of the lawless- 
ness plaguing the country. And always 
there is the overtone of critical com- 
parison of America with other countries 
as to expeditious dealing with crooks. 
But unknown to the majority who thus 
discuss, there is silently being built up 
at the nation*s capital an organization 
that bids fair to strike more terror to the 
lawless than the vigilantes ever did ; to 
place the United States in the very fore- 
front in scientific, speedy crime detec- 
tion; and to provide us with our first 
accurate crime statistics on a national 
scale. 

I N 1924 the Department of Justice ac- 
cepted from the International Associ- 
ation of Police Chiefs a limited collec- 
tion of finger-print cards, on the Govern- 
ments promise to develop tliis feature of 
criminal detection. To this collection 
were added the cards of Federal offend- 
ers, and certain others, which had been 
kept at Leavenworth Penitentiary. This 
nucleus of finger-print records logically 
came into the charge of the Division of 
Investigation, that branch of the Depart- 
ment of Justice which investigates all 
violations of Federal laws, and from 
which work the Federal agents. Uncle 
Sam*8 regular detective force. 

In a large room were piled the boxes 
of cards. How was a nationwide clearing- 
house for crime to be constructed out of 
those packing boxes? The majority of 
law-enforcement officials in the country 
were not particularly finger-print con- 
scious. They were even less familiar 
with the technique of finger printing 
prisoners. And besides, police officials, 
from town constables up, generally like 


lai the Criminological Laboratory in Washington. Man in 
kettiter Is using a device for comparing enlarged finger prints. 
[At right, camera is being used with a comparison microscope 


to direct their own a£fairs. How could 
they be persuaded to adopt the idea of 
co-operating intelligently, with properly 
taken prints, to create a vast Federal 
crime-information bureau? 

The answer to that question is J. Ed- 
gar Hoover. He had served as Assistant 
Director under William J. Burns, whose 
detective reputation had lifted him into 
the office of Chief of the Di- 
vision of Investigation. On ' 

Burns’ resignation Hoover 
was made Director. That was 
about the time the packing 
boxes were brought in. They 
contained approximately 800,- 
000 cards, a rather tidy num- 
ber to start with. Scotland 
Yard right today has only 
500,000. Most foreign coun- 
tries are quite compact, with 
few state lines to create con- A « 
stitutional or physical bar- 


more often could the clearing house 
send back some positive report on cards 
sent In. 

To get the records started — ^hosu of 
them from 48 states — ^and then to keep 
them growing chapter by chapter— that 
was the task before Hoover. I^me areas 
of the country were slow to respond. 
Just another extension of the long Fed- 





riers. The experience of other lands, 
therefore, could hardly provide a satis- 
factory solution of the problem. 

Hoover saw the possibility of making 
Washington the great exchange for 
criminal information. He set out im- 
mediately to impress the police of the 
country with the soundness of his idea. 
His speeches before law-enforcement 
officials sounded more like the “service” 
talks of a Rotary Club business man 
than the perfunctory statements of a 
government official. He sent out litera- 
ture to every city in the country explain- 
ing how to take good finger prints, and 
describing the equipment needed. He 
had ftandardized cards, 
those mysterious eight by 
eight pasteboards, sent out 
to the police everywhere 
with franked envelopes for 
sending them back to Wash- 
ington. 

It was evident from the 
start that the value of this 
finger-print clearing house 
to the police, and thus its 
success as a Federal ven- 
ture, would be in direct 
ratio to the number of cards 
sent in. The more cards, the 
more records of criminals' 
activities, and the more 
complete the records the 


Bertillon meMurements are 
not always a reliable means 
of identification. The mea- 
surements of these two Ne- 
groes are nearly identical, 
but the finger-print records 
tell a tofally different story 


eral arm, more Washington 
red tape — apparently that 
was , the reaction. But the 
“service” talks won. They had 
to win ; there was no Federal 
law to compel co-operation. 

Figures are usually rather pale, life- 
less things but here’s how successfully 
the finger-print bureau idea has been 
impressed upon law enforcement offi- 
cials in the decade since it was started : 
The 800,000 cards have grown to over 
4,500,000. The number of separate law 
enforcement agencies — constables, sher- 
iffs, city police departments, and so on 
-—sending in prints has increased from 
987 to 6277. Not only the 48 states, but 
49 foreign countries are contributing. In 
1924 87,000 finger-print cards were re- 
ceived; in 1933 more than 500,000. But 
the figures that really tell the tale of the 
deadly threat to crookdom are these: In 
1924 a positive report as to a previous 
record could be sent back from Wash- 
ington on only 17 percent of the cards 
received; in 1934 the percentage has 
risen to almost 47. That means that on 
approximately every other finger-print 
card sent in today, some information can 
be returned regarding the past life of 
the prisoner. 

In the drab office building on Pennsyl- 
vania Avenue can be seen the kind of 
organization that has been built from 
those packing boxes in ten years’ time. 
In comes the day’s mail — about 2200 
cards. Here is one from the Police De- 
partment, Birmingham, Alabama — the 
finger prints of a Frank Taylor held on 
a robbery charge. That name ‘^Taylor” 
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means just exactly nothing. It might 
have been Julius Caesar or Napoleon so 
far as the men with the magnifying 
glasses are concerned. But the F. P. C. 
(Finger Print Classification, the distinc- 
tive combination of letters and numbers 
that describes exclusively a certain indi- 
viduaPs finger prints) might mean 
something. The card is tak- 
en to a certain filing cabi- ! 
net. Out comes a small 
handful of cards for com- 
parison. Here is one with 
tlie same F. P. C., though 
the name on the card is 
Homer George Edwards. 

Now what has Edwards, 
alias Taylor, been doing? 

The cabinets before us do 
not give this information; 
they contain only a “master 
print,” the best print of the 
crook available. The serial 
story is kept in a separate 
file, which is cross-refer- 
enced by number. Out 
comes the jacket with this 
particular number. Well, well. Frank 
Taylor is up to his old tricks. Six years 
before he had been arrested in San An- 
tonio. Texas, on a robbery charge. He 
had been sentenced to the state peni- 
tentiary. Two years later he was again 
committed to this Institution for life for 
murder, but was declared insane and 
transferred to an asylum. 

But what is this flaming red “Wanted” 
notice clipped to the record.^ Edwards 
had escaped from the asylum — a crazy 
murderer at large — and Texas wanted 
him back So they had asked Washing- 
ton to keep a lookout for him. Perhaps 
he might fall into the hands of the law 
somewhere else, be finger printed, and 
thus the clearing house would be able to 
tell Texas the location of their man. It 
took only the time lequired for a tele- 
gram to travel, to tell the Lone Star 
State that its missing, murderous lunatic 
was in custody of the Birmingham po- 
lice. And it took no longer for Texas to 
request Alabama to hold Taylor for 
I hem. That’s a new version of the sinis- 
ter triangle: sinister, this time, only for 
the crook. 

S INCE the general use of finger prints 
as a means of identification, crooks 
do not depend so much on changed 
names to conceal their identity. They 
would give anything to change the sig- 
nature on their finger tips, though. There 
are cases where operations have been 
undergone, even mutilation resorted to, 
in a desperate attempt to change the 
distinctive pattern by which they are 
classified at Washington. 

Every month an average of 346 crimi- 
nals, who arc wanted for every variety 
of felony, or as Escapes from penal in- 
stitutions, are returned by the little red 
slips of paper that are clipped to the 


crook’s record in the Bureau. And yet 
this is but a by-product of the clearing 
house’s activity. Its main business is to 
give the past record of a man, that his 
present captors may have as many facts 
before them as possible. 

In another room in the Bureau stands 
a file such as might be seen in the cata- 


Further proof of the 
efficacy of finger 
print identification. 
These two groups of 
photographs show 
how the physical ap- 
pearance of an in- 
dividual may be rad- 
ically changed by so- 
called natural dis- 
guises. Finger prints, 
however, remain a 
constant identifica- 
tion throughout life 


)e45'>Jl* Mo5e0 Hannan 



Nathan Morris 



log room of a library. It is full of rard>< 
about three by five inches in size. Each 
card has only one smudge of ink on it. 
It is a single- print file; that is, a file 
keyed, indexed, and with a F. P. C. in 
terms of a single finger print instead of 
the group of ten. When the Bureau de- 
cided, a year ago, to create this file it 
had to devise certain refinements of the 
regular classification sys- 
tem. Studen 

The value of this new sys- 
tern is immediately evident 
when the fact is known that 
under the regular classifica- 
tion it is impossible to as- 
certain whether the prints 
of two or three fingers found 
at the scene of a crime — 
latent prints, they are called ^ 

— belong to an individual 
whose card is found in the 
Bureau file. And rarely does 
a crook leave prints of more 
than two or three fingers, if 
that many. 

From the main file of 


master prints there were taken the cards 
of the chief public enemies In the United 
States, a total of 3500, and from these, 
separate prints of each finger and thumb 
were made on the little three by five 
cards, a grand total of 35,000 cards. 
Now if a major crime is committed by 
any one of these 3500 public enemies 
and he is so careless as to leave the 
print of just one finger tip behind him, 
his identity can soon be learned from 
Washington, and Uiat’s half the battle. 
This special file is now well organized. 
It will grow greatly beyond the 3500 
present total. 

But that’s only part of the story. At 
the same time this select list was being 
especially honored by a tenfold classifi- 
cation, certain information about the 
criminals was being gathered — height, 
weight, build, complexion, hair, eyes, 
leeth, speech, race, dress, and so on, a 
total of 21 separate features, with their 
various subdivisions. A numerical value 
was arbitrarily given to each physical 
characteristic, thus enabling them to be 
compactly tabulated, like census rec- 
ordn, by punch marks on small cards 
that carr) corresponding numbers. 
Sounds a little complicated, it must be 
confessed, and a card bristling with 
numerals, with a score of the numbers 
punched out, looks even more bewilder- 
ing. Hut that compact, perforated little 
piece of cardboard gives a very detailed 
description of a man, and in a form that 
can be handled (]uickly and accurately 
by machine. 

H F.RE is the value of this file: A par- 
tial description has been obtained 
of some suspect in connection with a 
crime. The police have reason to believe 
that a member of some important gang, 
whose record the Bureau has, committed 
the deed. Perhaps they have half a dozen 
identifying marks he was fall, heavy, 
blond haired, lame, ruddy complex- 
ioned and had protruding upper teeth. 
They check these off on a blank pro- 
vided by Washington. Six holes are 
punched on a card at the Bureau, an 
electric button is pressed, and this six- 
holed card is tallied against the 3500 


Student agents in the Criminological Laboratory 
ing experimenul examinations to laam the usa of 
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A well-known Public Enemy, and 
hif complete record, reproduced 
from the eight-by-eight inch card 


cards on file. The result is a small hand- 
ful of cards that have the six character- 
istics in common with this new card. Of 
course none of these may be the man 
wanted, but then again, one of them may 
be. A full description and photograph 
of this handful of possible culprits is 
then sent back to the police. Can they 
identify one of them? That is their part 
of the program. 

Strictly speaking, this special modus 
operand! file, as it is called, and the sin- 
gle-print file, owe their beginning to the 
launching of the Federal drive to stamp 
out kidnapping and extortion. From the 
day that kidnapping was made a Fed- 
eral offense, and the task of dealing 
with it was placed upon the Division of 
Investigation, the subsidiary Bureau of 
Identification has been called upon to 
contribute its full measure of aid. That 
is one reason why all the kidnapping 
cases thus far handled by the Federal 
agents, a total of fifteen, have been 
solved, and in most instances the guilty 
parties are already serving sentences. 

E very month there goes out from 
Mr. Hoover’s office a 32-page bul- 
letin entitled, “Fugitives Wanted By 
Police.’* In each case a brief description 
is given, including the F. P. C. This bul- 
letin, which every police office receives, 
exacts a steady toll of crooks enjoying 
a brief respite from the law. This is in 
addition to the “Wanted” notices placed 
with the criminal’s record in the Bureau. 
Few countries attempt to carry on any- 
thing approaching this in the way of 
broadcasting news of fugitives wanted. 

In the files of the Bureau are the 
prints of some 160,000 persons who are 
on Uncle Sam’s payroll, Civil Service 
employees. Because of the almost ex- 
clusive use of finger prints in relation to 
crime, the government has been slow to 
use them for any other class of people. 
Bttt for the last five years the Civil Ser- 
vice Commission has, as a matter of pre- 
caution, taken the finger prints of appli- 
b6nt8. And here is what has come to 
light; The first year one out of 13 ap- 
pUcanto was found to have a criminal 


record; the second year, one out of 14; workings to be convinced that here lies 

the third year, one out of 22 ; the fourth the greatest threat to the criminal world, 

year, one out of 70; and last year, one There is generated in you for perhaps 

out of 40. The rapid decrease in the the first time in your American life, the 

number of those with criminal records feeling that the forces of law and order 

probably indicates that the man with are really getting the upper hand. You 

such a past is increasingly hesitant to picture what this Bureau will do in the 

ask for any job where finger printing is future now that it has become well 

involved in the application. organized. But you have heard no boast- 

Every variety of offense, from dis- ful claims as to what it is doing or will 
orderly conduct to bigamy and murder do. 

are represented in the records. An echo There is an unusual quiet about the 
of the Volstead era is found in the story place. But there is an esprit de corps, 

of the man who applied for a position You feel it. They work against time. At 

first the goal was to report within 48 
‘ r 7 ; 7^V^i cards sent in. Now it is 36 

hours, and where telegraphic report is 
requested the time element becomes 
negligible. They will illustrate the need 
for speed with the story of the telegram 
that came from an Oklahoma city plac- 
ing a “Wanted” notice for a certain 
criminal, for murder. When that tele- 
gram arrived the Bureau was in the very 
act of answering St. Paul regarding this 
crook, who was being held by the Min- 
nesota city for investigation. A little de- 
lay might have let a murderer escape. 
The magnifying-glass men are not plan- 
ning that murderers, or any other brand 
of crook, shall escape. 

as a Federal Enforcement Agent. His 

finger prints disclosed that he was an OU stop a moment at a desk on your 

Escape from a penitentiary. He must way out. Telegrams are being dis- 

have had a low estimate of the identifica- patched. Birmingham is being informed 
tion possibilities of finger prints! that the man it wants on a motor theft 

Most picturesque of the varied ser- charge has been arrested in Middletown, 

vices of the Identification Bureau, or Ohio. The Escape that Missouri State 

perhaps most pathetic, is the use to Penitentiary is looking for has been ar- 

which it is being put by private citizens, rested in an Oklahoma town on invest!- 

It is not an uncommon thing for promi- gation. The Escape that the Reformatory 

nent persons to send in the finger prints in Granite, Oklahoma, wishes to lay 

of their family for filing at Washington. hands on again has been arrested in 

They wish to make certain that in the Alliance, Nebraska, 

event of kidnapping there will be some Sort of winding up a few loose ends 
positive way to identify the loved one. at the close of the day, they explain to 
When you have spent long hours, as you. 
this writer did, following through the You go on home to enjoy the best 
maze of activities in the Bureau, you night’s sleep in many a day, dreaming 

come away a little bewildered, but with contentedly of men with mysterious lit- 

a sufficient understanding of its smooth tie glasses who catch all your enemies. 



An exampla of one of the file cards in the single-print file 



OUR POINT OF VIEW 


No More War? 

W HAT seems, at first glance, to be 
the most practicable idea for pre< 
venting war that has come to public 
notice in recent years — excluding the 
not-yet-attempted changing of human 
nature — is that advanced by Professor 
Ward V. Evans of Northwestern Uni- 
versity. He says: . . it might be pos- 
sible now, by properly controlling the 
materials upon which war depends, to 
prevent war entirely.” 

Some years ago, our War Department 
listed some 28 or 30 products and min- 
erals without which many of our in- 
dustries would be crippled, which would 
be essential to the successful conduct 
of a war (offensive or defensive!), and 
which the United States can obtain only 
by importation. It is these minerals and 
raw materials which Professor Evans 
would control. His scheme would de- 
mand an international agreement to re- 
fuse to supply warring countries with 
such materials, and this, in turn, would 
make necessary an economic census to 
see just what each nation needs and 
must import. 

Suppose we evaluate this scheme in 
scientific language, ignoring altogether 
politics and diplomacy. While this jour- 
nal is neutral in the discussion of eco- 
nomic nationalism, one side of which is 
taken by Mr. Gerard on page 194 of this 
issue, we agree with him that science 
has proved capable of supplying syn- 
thetic substitutes for many necessary 
things in times of emergency, England 
cut off Germany’s supply of tungsten for 
high-grade steels during the World War 
and Germany turned to molybdenum 
and made a good steel for her war ma- 
terial. England then cut off the supply 
of molybdenum and German scientists 
made an excellent steel using nickel. 

Two of the favorite raw materials 
which, it is claimed, might be our un- 
doing, should our imports of them be cut 
off during war time, are crude rubber 
and manganese, the latter for steel 
manufacture. In our September issue we 
discussed an adaption of DuPrene 
(“synthetic rubber”) to the manufac- 
ture of tires that arc as satisfactory as 
those made of plantation rubber. Du- 
Prene is expensive but at any rate it is 
a scientific product that could solve a 
war-time rubber problem. As for man- 
ganese, it has been said that this coun- 
try possesses only some low-grade ore, 
but we have reason to believe that, like 
the report of Mark Twain’s death, this 
report has been possly exaggerated. We 


believe there arc rich manganese ores in 
this country, the mining of which has 
been prevented — for reasons. 

As Scientific American is unalter- 
ably opposed to war, in principle, we 
wish there were some possibility of put- 
ting Professor Evans’ scheme to the 
test. Because science is so utterly efii- 
cient, however, this seems a vain hope. 
War or no war, science will continue 
finding something new that is better 
than the old ! 

Light and Death 

W HILE automotive engineers apply 
their utmost skill to improve motor 
cars in every conceivable way, with an 
eye cocked toward the sales department, 
a grisly graph follows the curves of 
their production sheets. Latest records 
show 31, 080 motor-vehicle fatalities in 
1933, or 5 percent above those in 1932. 
We cannot hope ever to control entirely 
the human emotions that cause acci- 
dents due to carelessness ; it seems next 
to impossible to protect the motorist 
against himself by enacting regulatory 
laws that are so frequently broken. But 
there is one cause of accidents that can 
and should be carefully considered by 
every community, and the remedy ap- 
plied. 

Fatal accidents at dusk or after dark 
have been on the increase, but a study 
of the situation shows that where streets 
are provided with the best light, acci- 
dents have decreased as compared with 
streets where the lighting is poorer. For 
example, it has been shown that between 
5 and 8 p.m., when it is light in summer 
but dark in winter, winter fatalities ex- 
ceeded those during the summer months 
by nearly 100 percent. In cities with 
better street lighting, however, the ex- 
cess of fatalities in winter is much less. 
Where street lighting cost over $1.50 
per capita, the winter fatalities were 
only 32 percent in excess of summer, 
while in cities with a cost below 50 cents, 
the excess was 140 percent. 

The remedy is obvious. Street and 
highway lighting facilities have been 
constantly improved, in step with the 
improvements in motor-car construction, 
but many communities have been back- 
ward in availing themselves of the im- 
provements and thus protecting their 
citizens. In fact, many budgets have 
been reduced for purposes of economy 
by the extremely unwise move of cur- 
tailing street lighting. When less light 
and more deaths go hand-in-hand, every 
motor vehicle fatality on a poorly light- 


ed street or highway constitutes a poten- 
tial charge of accessories to murder 
against those responsible for the inade- 
quate lighting. 

Trees 

T HE fact that a 75,000,000 dollar tree- 
planting project in the middle west 
has been authorized, and that prepara- 
tions for realization are now going for- 
ward, lends added proof to the short- 
sightedness and selfishness of man in the 
development of the United States. Where 
once stood mighty forests of virgin tim- 
ber will now be found vast stretches of 
denuded territory, swept by burning 
winds in the summer, stripped of fertile 
top-soil by the action of rains that run 
off unimpeded, and practically worthless. 

This is the work of man who ruthless- 
ly cut down forests for the lumber, with- 
out thought for the future or for the 
effects which might arise from logging 
operations on an uncontrcdled scale. 
Now the harvest has been reaped, and at 
this late date something is to be done 
about a situation that has become so 
acute as to constitute a national men- 
ace. To restore in even small measure the 
forests of only a few years ago will re- 
quire generations, luit a start has been 
made. The administration is to be con- 
gratulated on the splendid scale on 
which is based the proposed tree belt in 
the middle west; let us hope that poli- 
tics will not interfere to prevent carrying 
the project to a successful conclusion. 

Scientific American has for years 
advocated conservation of our natural 
resources, and reforestation where need- 
ed. Wc now wish to add our voice in sup- 
port of a propt)sal made by Charles 
Lathrop Pack, of the American Tree 
A.ssociation, for the planting of town 
forests, a project which every communi- 
ty can undertake for itself. It is obvious 
that such forests, patterned according 
to local conditions, will provide employ- 
ment at the present time, and shelter 
and soil protection when grown. 

The farmer, also, can do his share, 
especially in regions where trees have 
been thoughtlessly eliminated from the 
landscape. Let him plant trees near his 
house and outbuildings — trees that will 
add to the esthetic value of his property, 
provide grateful shade in summer, and 
help to reduce the devastation wrought 
by alternating burning droughts and 
overwhelming floods. If all concerned 
will co-operate to the common end, many 
of the effects of man’s misdirected med- 
dling with nature can be overcome. 
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Stmkes, 
Business, 
AND Money 


By JAMES H. RAND, JR. 

Presidtnt Remington Rand, Inc. 


TN a dnaire to mak« for our readers a fair appraisal of 
important and timely economic problems, we asked 
Mr. Rand— who is Chairman of the Committee for the 
Nation to Rebuild Prices and Purchasing Power — to pro* 
pare the accompanying article. Taking no sides ourselves 
except that we do see great danger in inflation, we hope 
soon to be able to present a further discussion on monetary 
—and, therefore, industrial prosperity^-^roblems in an 
early issue. As to the conclusion to be reached, the reader 
will have to be the judge.— 7/ie Editor* 


T he immediate danger, gravest for 
our country, is not the violent re- 
curring strikes from coast to coast. 
It is the possibility that we may be mis- 
led into failure to see what is causing 
these strikes, and fail to remove that 
cause. The greatest danger is that, in 
blind resentment against some ill- 
advised policies, we might overlook the 
corrective steps that are indispensable 
to America’s recovery. 

Whether it is evidenced in San Fran- 
cisco, Amsterdam, or Chicago, a demand 
to overthrow the existing social order 
thrives on deflation. The widespread dis- 
orders in Holland, the threats to stabil- 
ity of other governments of the Euro- 
pean “gold bloc” — all an index of 
unbearable deflation — have come at a 
time to help us Interpret similar unrest 
in the United States. 

It should have been apparent for a 
long time to our financial leaders that 
we had gone beyond the limits of “safe” 
deflation. They should have realized that 
unless we restored commodity prices 
and taxable values and employment be- 
fore the economic cancer of deflation 
reached the vitals of American institu- 
tions, the profit system could not sur- 
vive. 

Our financial leadership, clinging to 
its gold standard traditions, has been 
slow to realize, slow to admit, slow to 
face this challenge, and quick to oppose 
all who did recognize and did face it. 
Some still appear to believe that capital- 
ism and our free American institutions 
would be safe and that all would be well 
if we simply would vote this fall to re- 
turn to what we had in 1932. 

I do not believe it. When the Dutch 
riot — ^those phlegmatic, precedent-re- 
specting, law-abiding Hollanders — when 
they break out in strikes and Gmununis- 
tic riots, anything can happen, any- 
where. We are no more sparkproof than 
the Dutch. 

Many farm leaders and some business 
men have taken the trouble to find out 
that the depression came from monetary 


causes. The five-year fall in commodity 
prices resulted simply from the Increase 
in the purchasing power of our gold dol- 
lar. This threw economic groups into 
disparity, killed purchasing power, 
created unemployment, destroyed for 
business the opportunity to make profits. 

The evils that flow from monetary de- 
rangement can be corrected only if the 
monetary system is soundly rebuilt. 
Therefore no Congress ever had to make 
policy decisions so vital to America as 
the one about to be elected. It can either 
plunge us further into the socialistic 
trend —or it can reverse this trend. 

Because the United States was the 
last of 34 nations to raise its price of 
gold and then hesitated to raise it far 
enough to restore economic balance, we 
have been rushed into socialistic experi- 
ments in government control that un- 
dermine American industrial leadership. 

W E were tied back last February 
to a fixed weight of gold and its 
consequent deflation, but the public 
was not told that this was to be govern- 
ment policy. They had to wait to learn 
it from the report of the Bank for Inter- 
national Settlements issued in Switzer- 
land on May 14. 

If industry wishes to be free, it must 
insist upon reflation. It must insist that 
the half-executed program to restore 
and thereafter keep stable the value of> 
our money shall be carried through. 
This requires that legislators irrespec- 
tive of party must possess monetary 
understanding and that they be sup- 
ported by an educated public opinion. 

Economic groups must be brought 
back into price balance so that they 
have purchasing power for one an- 
other’s products. Price level restoration 
will rebuild employment and profits and 
scores of billions of security and real 
estate values which were wiped out by 
deflation. Prompt restoration of prices 
and profits would cut the ground from 
under the argument that regimenting 
industry and agriculture is necessary. 


Let me review briefly the facts that 
l)ear on this problem of our money and 
its relation to the social unrest that we 
all dread. 

The world has in the last five years 
put a new value on the commodity gold. 
A fixed weight of gold, say one ounce, 
buys today two and one half times as 
much of basic commodities as it did on 
the average in the years 1926 to 1929. 
This represents a rise in the value — 
that is the real purchasing power — of 
gold of 150 percent. The new, excessive 
value the world has given to the com- 
modity gold in the last few years has 
been due to panicky world demand for 
gold, and failure to discover any great 
new sources of gold supply. 

The world dictates the value of gold, 
but each nation determines its price of 
g(dd in terms of its own dollars, francs, 
pounds, and so on. Fix that point in 
your mind. !t is all-important in under- 
standing this problem* 

Failure to offset this rise in value of 
gold by adjusting our price of gold 
pulled down the price of everything that 
is measured by gold and thereby 
wrecked our economic system. To cor- 
rect this rise of 150 percent in the world 
value of gold, we have increased our 
price of gold only 69 percent. 

If a lumber dealer were told that the 
yard measure had increased to 2V^ 
times its former length, he would in- 
stantly know that business on the old 
basis had become impossible. If the 
change occurred imperceptibly over 
five years, when he discovered it he 
would know he had become insolvent. 
He would move to correct the yard 
measure — not part way, but all the way. 

But instead of demanding that this 
same correction should be applied to 
our dislocated measure of value, many 
business men have acceded to policies 
that undermine their own leadership 
and may endanger the institutions of 
their country. They have listened to ad- 
vice of some of our international bank- 
ers who say that to correct this distorted 
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measure of value would be dangerous 
‘‘tampering** with the false gold “yard> 
stick.** Failing to see — or refusing to 
admit — that this change in the “yard- 
stick of value** really caused the depres- 
sion, they subscribe to the mass delu- 
sion that it was “over-production** by 
agriculture and industry. 

Habit-thinking, as in all old institu- 
tions, is so firmly lodged in the inter- 
national and central banking world that 
its gold traditions must be broken down 
from the outside. Industry and 
agriculture, the producers of 
real wealth, have a responsibil- 
ity to themselves and to their 
country to help solve the prob- 
lems precipitated by a break- 
down in the monetary mechan- 
ism. If necessary, they must in- 
sist that financial leaders shall 
accept necessary reforms. 

The immediate task before us 
is to fight off the renewed efforts 
to tie our dollar to a price of 
gold too low — ^the very cause 
that brought on the deflation of 
the past five years. What too low 
a price of gold means to Ameri- 
can industry and agriculture 
can be seen by examining what 
has happened to basic commodi- 
ties. 

F armers produce mainly 
basic commodities. (The 
easiest way I know to remem- 
ber what are the “basics** is to 
catalog the principal foods, 
fibers, and metals of world- 
wide use which supply man*s 
primary needs for food, cloth- 
ing, and shelter — ^the necessities of life.) 

Regardless of credit expansion and 
contraction, the world price of basic 
commodities follows the world value of 
gold — because gold is the only world 
money. Each nation*s general price 
level follows, with some delay, the level 
of its basic commodities. Therefore, if 
a nation cannot live with its domestic 
price level dragged down to the low 
level of world prices expressed in gold, 
it must raise its price of gold. That is, 
in order to offset the smaller amount of 
gold which the world will give for com- 
modities, each nation must divide the 
gold ounce into more units of its own 
currency — dollars, shillings, francs, etc. 
The alternative is to suffer needless de- 
flation and wait in hope that the world 
will stop hoarding and change the value 
it gives to the commodity gold, or that 
vast new gold fields will be discovered 
before it is too late. 

The meaning and importance of 
“raising the price of gold” become clear 
and easy to understand if we follow 
through a typical basic commodity, such 
as cotton. 

A bale of cotton was exchangeable 
the world over for five ounces of gold. 


or its equivalent in any country’s money, 
only five years ago. In every part of the 
world today it is worth around IVi 
ounces of gold. All other farm products 
have fallen similarly in value, in terms 
of gold — and, generally speaking, have 
not risen. We have 11- to 12-cent cotton 
only because we have changed our 
price of gold. Cotton the world over is 
still worth substantially no more in gold 
than it was when we had 6-cent cotton. 
Destroying American cotton did not 


affect its world value. It only caused 
other countries to plant more ! 

Farm Income between 1921 and 1929 
ranged around eleven billion dollars — 
that is, approximately 500 million 
ounces of gold, or the currency for 
which that much gold could be ex- 
changed when our gold price was 20 
dollars an ounce. By 1932 our farm 
crops brought only 200 million ounces 
of gold or its currency equivalent. Why ? 
Because gold had changed in value, and 
we had not changed its price in dollars. 

The Hoover administration, under the 
habit-bound advice of the Federal Re- 
serve and international banking leader- 
ship, kept the price at 20 dollars. 
Therefore, with the value of our farm 
crops reduced from 500 to only 200 mil- 
lion ounces in gold, farm income was 
reduced to four billion dollars in 1932. 

Most of the countries that are farthest 
out of the depression have raised their 
price of gold 100 percent — some more. 
By going up only 69 percent — to 35 dol- 
lars an ounce — and stopping there, 
President Roosevelt restored farm in- 
come to only seven billion dollars. With 
increased taxes and public debts, un- 
changed freight rates and fixed charges. 


this seven billion dollars does not leave 
the farmer enough money to buy any 
volume from industry. 

Congress delegated authority to the 
President under the Thomas Amend- 
ment to raise our price of gold a maxi- 
mum of 100 percent — from 120.67 to 
$41.34 an ounce. Economic “orthodoxy** 
predicted (mistakenly) that disaster 
would follow any departure from our old 
price of gold. But for deflationary in- 
fluences opposing and deterring prompt 
and forceful action for recovery, 
we should have been much 
further on. 

Prompter recovery in the 
United States, increasing the de- 
mand for world commodities, 
might have helped halt the world 
flight of liquid capital into gold 
for hoarding. Instead, gold con- 
tinued to appreciate. Between 
March, 1933, and March, 1934, 
the commodity gold gained 20 
percent more in value. That is, 
the average of basic commodities 
worth 100 ounces of gold in 
1926, exchanged for only 48 
ounces in March, 1933, and now 
exchanges for only 40 ounces of 
gold. 

I HOPE that before this article 
appears in print. President 
Roosevelt will have taken com- 
mand of the ship — taken it out 
of the influence of the deflation- 
ists and internationalists — and 
acted on the gold price with the 
same forthrightness he displayed 
when he put domestic price level 
recovery ahead of international 
exchange stabilization at the London 
Economic Conference in July, 1933. 

If the President will do this, using in 
full his gold revaluation authority under 
the Thomas Amendment, he can imme- 
diately restore V/a billion dollars of ad- 
ditional farm buying power. From $35 
to $41.34, a rise of 18 percent, should 
bring a corresponding rise over last 
year’s seven billion dollars of farm in- 
come. At this writing, published esti- 
mate's indicate that drought-made higher 
prices and lower yields, plus AAA 
“benefits’*, will leave farm income at 
only seven billion dollars. 

President Roosevelt has only two 
ways to fulfill his promise to restore 
the nation’s price level. One is to raise 
the price of gold adequately. The other 
is by printing press inflation. 

The gold pricing policy has worked. 
Basic commodities have risen as much 
on the average as the rise in our price 
of gold. Basic commodities can go no 
higher with gold at 35 dollars an ounce 
— unless the world lowers its present 
value of gold. 

To wait for complete recovery until 
the world value of gold falls of its own 
{Please turn to page 221) 
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The first bale of the 1934 cotton crop, bearing plac- 
ards telling a story of gold which is significant 
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Flowers in the Arctic 


T he Arctic may have heavy snows 
and bitter cold for eight or nine 
months of the year, but during the 
remainder of the twelve months flowers 
bloom, meadows appear, and even in the 
most northern settlements vegetables 
grow. These are facts, backed by photo- 
graphs, brought out to civilization by 
Canadian government explorers, by fur 
traders, missionaries, prospectors, po- 
lice, and others who live in the far 
north. 

Flowers have been found growing 
within 400 miles of the North Pole by 
investigators who traveled to the tip of 
Ellesmere Island, the last big Arctic 
island before reaching the Pole. There 
these botanists found hundreds of vari- 
eties of flowers, mosses, lichens, and 
similar plants. 


By JAMES MONTAGNES 

Practically the entire northern main- 
land of Canada, which in winter is a 
white barrens, in summer is a grassy 
plain, with few trees, but rich grasses 
on which feed innumerable caribou, 
musk-oxen, and lesser sized animals* In 
fact there is so much grass there that 
investigators looking for a place for a 
reindeer herd to graze, found one 15,000 
square mile area in the western Arctic 
near the Mackenzie River where the 
growth is heavy enough to take care of 
a herd of 250,000 animals the year 
’round. 

AT the settlements, where the long 
Arctic day averages upwards of 18 
hours daily during the summer monAs, 
it is possible to grow a large assortment 
of vegetables, including potatoes, cauU- 


flf»wer, cabbage, tomatoes, radishes, 
onions, carrots, beets, lettuce, and cu- 
cumbers. In a region where canned 
food, dried meat, and fish form the 
staples, these fresh vegetables prove an 
attraction on the menu. Even wheat has 
been grown in the far north, and ex- 
periments are now being carried on to 
find a faster maturing wheat for that 
region. 

Anyone expecting to find a barren re- 
gion in the far north in summer has to 
change his mind when government re- 
ports state that beautiful blue lupines, 
yellow Arctic poppies, white and red 
saxifrages, blue forget-me-nots, Arctic 
daisies, rhododendron and other flowers 
dot the plains in summer. The Arctic is 
not entirely barren — at least not during 
the warm months. 
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Excavations in Ancient Athens 


By T. LESLIE SHEAR, Ph.D. 

Profciior of Ciatsical Archeology at Princeton Univeraity 


T he past season’s excavations in the Athenian Agora, which 
were conducted by the American School of Classical Studies at 
Athens, produced most important topographical results. The 
discovery of two buildings of which the identity is certain made 
possible the identification of all the more important buildings which 
had been hitherto cleared, and thus solved a long-standing and 
much debated archeological problem. 

One of the new buildings is the Tliolos, which can be identified 
with certainty because of its circular shape. It has a diameter of 
60 feet. In the earlier records it is usually called the Skias. This 
word, meaning sun-shade or umbrella, was presumably applied 
to the building because of its conical roof. The Tholos was used 
as a dining hall for the officers of the Council and in it were 
deposited the standard weights and measures of the Athenian 
state under the guard of a public slave. 

An official measure was found close 
to the Tholos. It is a round terra-cotta 
bowl of which the capacity is about two 
quarts. It is stamped with the seal of the 
city that is familiar from the coins — the 
helmeted head of Athena on one side 
and on the other the double-bodied owl. 

On its surface is painted the word “of- 
ficial.” This may be the standard Attic 
dry measure, the choinix, which was the 
daily ration of wheat for the Athenian 
laborer. Standard weights were also 
found in the vicinity. One lead weight, 
which weighs 710 grams, is stamped 
with a dolphin and with the letters 
M N A. It presumably represents an At- 
tic mina. Another lead piece with a cor- 
nucopia stamped on it weighs 7 1 grams, 
and a bronze weight, on which an owl is 
incised, has a weight of 60.9 grams. 




Official measure mentioned in 
text, stamped with the city 


T he second important building that 
was found is the Altar of the Twelve 
Gods. Its identification was provided by 
a statue-base, standing in 
front of it in its original 
position, which bears an 
inscribed dedication of 
Leagros, son of Gluukon, 
to the Twelve Gods. The 
building is located at the 
extreme north end of the 
west side of the American 
Zone of excavations, and 
the greater part of it ex- 
tends beyond the area and 
lies beneath the tracks of 
the Athens-Peiraeus elec- 
tric railroad. The investi- 
gation of this building 
gives an illustration of the 

The fUtue of Aphrodite 
described in the article. 

Through sheer luck, it 
had been preserved 



difficulties inherent in archeological re- 
search in the heart of a modern city. 
For two weeks it was necessary to dig 
between the tracks with trains passing 
at ten-minute intervals. But 
the results were satisfac- 
tory and all the essential 
architectural details of the 
structure were secured. The 
altar was not only a sacred 
place of asylum but was 
also used as the starting 
point for measuring dis- 
tances from the city. 

With the position of these 
two conspicuous buildings 
definitely determined it has 
been possible to identify all 
the buildings on the west 
side of the Agora, in the 
order of sequence in which 
they are mentioned by Pau- 
sanias. Passing north from 
the Tholos they are the 
Bouleuterion, the Metrodn, 
the temple of Apollo Pat- 


The circular floor of the Tholos. Its 
discovery led to identification of near- 
by buildings. Theseum in background 

roos and the Sloa of Zeus Eleulherios. 
Thus the whole topographical prob- 
lem of the Agora has been clarified. 

Among the many important objects 
discovered in the course of the past 
scasrm a marble statue of Aphrodite is 
especially beautiful. The goddess is 
holding part of her cloak up lichind her 
with her raised right arm and is resting 
her left arm on the trunk of a tree. A 
small figure of Eros is perched on her 
left shoulder. The statue was built into 
an early Roman wall which may date 
from the reconstruction of the city after 
its capture by Sulla in 86 R.c., and it is, 
therefore, certainly a work of the Greek 
period. From its .style it should be dated 
in the 3rd to 2nd Gentury B.c. A head 
was lying in the wall by the statue. It 
is the type of an Aphrodite head and 
Its size, style and technique are appro- 
priate to the statue, but it does not make 
an exact join with the neck of Aphrodite. 
In the photograph it is shown attached 
to the statue by means of a layer of 
plasticene. 

B y the end of the current season six 
of the sixteen acres in the American 
Zone had been cleared. The deposit of 
earth above the level of classical times 
varies considerably, but the average 
depth is between ten and fifteen feet, 
and during the four campaigns of ex- 
cavation 60,000 tons of earth have been 
carted away. It is estimated that it will 
require five more seasons’ work to com- 
plete the excavation of the entire area. 


^ IT he re does the ether concept stand 
today? Next month this vexed ques- 
tion will be discussed . — The Editor. 


A Chapter of AccroENxs and How 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Aatronomy and Director of the Obaervatory at Princeton Univeriity 
Reeearcb Aaaociate of the Mount Wilaon Obaervatory of the Carnegie Inatitution of Waahington 
Retiring Preiident of the American Society for the Advancement of Science 


T WO generations ago, >vhen the spec- 
troscope was new, a good deal of 
interest was excited by lines which 
appeared to be common to two or more 
elements. There seemed a chance at first 
that these lines might come from some 
fundamental constituent of matter con- 
tained in many kinds of atoms, but this 
turned out to be a dream. Some of the 
coincidences turned out to be due to 
traces of impurities in the ^^chemically 
pure” materials which had been used, 
and the chemists were not to blame, for 
the spectroscopic tests were far more 
sensitive than those which had pre- 
viously been available. The rest proved 
to be mere chance agreement. When the 
spectra each contain thousands of lines, 
it will happen now and then that two 
quite unrelated lines of different sub- 
stances fall so close together that even 
the most powerful instruments fail to 
separate them. Precise measures usually 
show that, though the two lines overlap, 
their centers are not exactly coincident. 
But occasionally the agreement is al- 
most exact. 

Cases of the sort have been a good 
deal of a nuisance to observers, for a 
lot of extra work has had to be spent to 
make sure whether one is dealing with 
a real though casual agreement of two 
different lines or an effect of impurity, 
and occasionally even the elect are de- 
ceived. (The great Rowland himself at- 
tributed a pair of solar lines to both 
iron and copper, when the latter one 
was responsible.) Again, only too often 
the investigator seeks some faint line 
in sun or star, only to find that it is 
hopelessly masked by some close and 
powerful neighbor. But never till now 
has such a coincidence of two lines 
helped to solve a problem instead of 
obstructing the way. 

AT various times we have told in these 
columns of the steady advance in 
our understanding of the gaseous 
nebulae. Everyone knows now that the 
strong lines characteristic of these 
bodies, and very hard to match in the 
laboratory, come from familiar elements 
such as oxygen, nitrogen and sulfur, but 
are ^forbidden lines” which are emitted 
only bv atoms which have been left 
alone for long intervals— sometimes a 
second or even a minute. In an ordinary 
Vacuum” tube there are still so many 


atoms that they bang into one another 
thousands of times a second and upset 
the process — which is not really forbid- 
den but only dilatory. But the nebulae 
are so excessively tenuous that the atoms 
are no longer bothered by their neigh- 
bors, and have plenty of time to finish 
their jobs. 

Most of the nebular lines are of this 
sort, but there are a few ordinary lines 
emitted by atoms which release their 
loads of energy within a hundred mil- 
lionth part of a second or so, instead of 
having to wait millions of times as long. 
Hydrogen and helium (which have no 
forbidden lines, except one very far in 
the ultra-violet) show their ordinary 
lines. So do oxygen and nitrogen, but in 
this case only a few lines out of a wide 
spectrum appear. Those which show up 
are strong lines, to be sure, but others 
as strong or stronger are entirely absent, 
even though they are closely related to 
the others. It is as if one of the yellow 
sodium lines should appear without 
its mate. 

S OMETHING queer must be happen- 
ing, and Dr. Bowen, the discoverer 
of the forbidden lines a few years ago, 
has found out just what it is. To under- 
stand the remarkable chain of events 
we must refresh our minds for a mo- 
ment and recall why these nebulae 
shine. 

Gaseous nebulae are not incandescent 
like the stars — ^they arc not even hot — 
and they would be quite invisible if en- 
ergy were not steadily fed into them 
from stars near by. In the roundish 
planetary nebulae the “exciting” star 
forms the nucleus of the nebula itself. 
In irregular forms, like that in Orion, 
the star is near by but not itself within 
the gas cloud. Cooler stars merely light 
up the cloud feebly by reflected li^t, 
but a star which is as hot as 25,000 de- 
grees at the surface starts things going. 
It emits a flood of very short ultra-violet 
waves. When these fall on the gas they 
are absorbed by the atoms and knock 
electrons out of them. The resulting ions 
may be hit by still shorter waves and 
have another electron removed, and so 
on. The free electrons fly about until, 
after hours or days, each meets some 
one of the batter^ atoms and rocom- 
bines ^th it— by stages the newly 
formed atom settling down from one 


state to another and giving off ordinary 
lines every few hundred millionths of a 
second, until it gets to a state from 
which it cannot go further except by 
means of a “forbidden” transition. Then 
it waits for a second or so, gives out one 
more quantum of radiation, and at last 
comes to rest in its normal state. We 
see the light given out by hydrogen and 
helium atoms which are doing this, 
doubtless because the gas is mainly com- 
posed of these elements. 

S O much for the atoms ; how about the 
radiation which they emit? The 
light given off in the earlier stages of 
the process consists of fairly long waves, 
and gets out of the nebula into space — 
for it can be absorbed only by excited 
atoms, and there are very, very few of 
these. But in the last step of the process 
the emitted light is of very short wave- 
length and is powerfully absorbed by 
any atom of the same kind in its normal 
stale. Before it has gone far it will be 
trapped by some such atom, only to be 
released again and fly off in some other 
direction. After wandering thus, it will 
sooner or later get near the edge of 
the nebula and escape without being 
trapped on the way; but there will be 
a lot more radiation of this sort flying 
about inside the nebula than escapes 
from its surface. 

For ionized helium, wliich is present 
in great quantities in the more strongly 
excited nebulae, the strongest line of 
the type just described is at 303.780 
angstrom units. Now, by one of the ac- 
cidents of which we spoke above, there 
is a line of oxygen (doubly ionized) at 
303.799 angstroms. No spectroscope ex- 
ists which could show the two lines sep- 
arated. A quantum of light sent out by 
a helium atom may therefore be ab- 
sorbed by an oxygen atom, raise it from 
its normal slate, and load it up with 
energy. After a very short time it will 
unlogd, giving out light. This can hap- 
pen in several ways, and there are vari- 
ous successive stages by which the 
original state may be restored. Even so, 
only a few of the many light-emitting 
processes of which the oxygen atom is 
capable are selected by this mechanism. 

Now, exactly these lines (so far as 
they lie in the observable region) and 
no others, are found in the spectra of>the 
nebulae. The mystery the absence of 
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It Affects the Nebulae 


the other oxygen lines is now cleared 
up* Nature has for once performed an 
experiment such as ingenious experi- 
menters sometimes accomplish in their 
laboratories, and stored up a set of 
atoms in one alone of the many possible 
ways. Instead of *Valking around on the 
keyboard of the piano*’ and playing all 
the notes at once (as Professor Wood 
once put it) she strikes on a single key 
and helps us to find how the machine 
works. But this is not all. There are a 
few nitrogen lines (again of the doubly 
ionized atoms) which show in the nebu- 
lae to the exclusion of their fellows. 

Now Bowen’s calculations show that 
many of the oxygen atoms which have 
been stirred up by the helium line, and 
have emitted the observed lines in the 
near ultra-violet, will then give out a 
line at 374.435 >4., while nitrogen atoms 
absorb lines at 374.434 and 374.442. 
This coincidence is even closer than the 
last, and there is no doubt that the nitro- 
gen atoms are set shining in this way. 
Once again we find only the lines pre- 
dicted by this theory. 

Even in the marvelous realm of mod- 
ern astrophysics nothing stranger than 
this has been found. Light from a hot 
star falls on helium atoms and is ab- 
sorbed. Part of the energy is released as 
visible light, the rest as short waves 
which are absorbed by oxygen atoms 
which again give out visible light and 


release short waves which stir up nitro- 
gen atoms. It is a regular “house that 
Jack built!” Depending as it does on 
two fortuitous and almost perfect coin- 
cidences between lines of different ele- 
ments, it is about as improbable an 
affair as could be imagined in a “ran- 
dom universe.” But is the universe a 
random affair, anyhow? 

B efore we leave the nebulae, we 
should report on some interesting 
identifications of other lines in their 
spectra. The strongest lines which re- 
mained unclassified a year ago (in the 
violet, at 3869 and 3%7) were identified 
as forbidden lines of Ne“^ (doubly ion- 
ized neon) by Boyce, Menzel, and Paine 
at Harvard and independently by the 
Swedish physicist Edlen and the Bel- 
gian, Swings. More recently a pair 
farther out, at 3346 and 3426, have been 
recognized by Edlen and Swings, and 
also by Bowen, as forbidden lines of 
neon, stripped of four electrons. To do 
so much to the atom requires very strong 
excitation — which explains why the 
images of a nebula, photographed 
(through a prism) with these lines, are 
the smallest of all. The very short light 
waves which have sufficient energy are 
absorbed before they can go beyond, 
while longer waves, capable of exciting 
lines of lower energy, get farther. Edlen 
and Swings have also found that two 


faint nebular lines at 4711 and 4740 are 
almost certainly due to argon three times 
ionized. Like the rest, they are forbidden 
lines. In this, as in the preceding cases, 
the identification rests upon the predic* 
tion of the positions of these lines by 
comparison with known lines in other 
spectra of similar structure. This can 
now be done with considerable accuracy 
and there can be no reasonable doubts 
of the final results of this kind of com- 
parison. 

There is no danger, though, that the 
nebular observer will have to rest on 
his laurels and contemplate only a com- 
pleted work. For example, May all at the 
Lick Observatory has studied a nebula 
(N.G.C. 4151) which looks like a spiral 
nebula on the photographs and has an 
enormous radial velocity, 950 kilometers 
a second (receding, like all the spirals) , 
But its spectrum is predominantly 
gaseous, showing forbidden lines of oxy- 
gen, sulfur, and neon, including the 
high-excitation lines of Ne'^ in the ultra- 
violet. There is also a continuous spec- 
trum, apparently coming partly from 
very hot stars and partly from those of 
moderate temperature, like the sun* 
Hubble estimates the distance of this 
object as five million light-years. What 
gigantic masses of luminous gas must 
these be to reveal themselves at this 
distance ! — Lowell Observatory^ Flag- 
staff, Arizona, July 30, 1934. 



Photo by Ofctr S. Mirihall *' 

This month ProfssMi* Russell’s article was written at Lowell Observatory, where he generally stops when en route to 
the Mount Wilson Observatory to do research work* View at Lowell Observatory* The nearly cylindrical dome of the 24* 
inch refractor shows between the trees. This refractor has an objective lens made by Qark and regarded by astronomers 
as the finest in existence. The Observatory also has a 42-inch reflector by Qark, a 15-inch reflector by Petidtdier, and a 
13-inch photographic telescope. The dome which shows near the left of the picture is Perctval Lowell’s mausoteum* 
The Observatory lies at an altitude of 7250 feet, on a dry plateau. The grounds are covered with pine forest of dense young 
growthi which influences favorably the observing conditionsb for it largely overcomes the disturbing eflects of heat radiation 
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Came a 


Spider... 


The Little Black Widow Spider, Common in this Country, tiful spider, as spiders go, and is much 
• iLM A T? j *1. Ai- rn A 1 ® “shoe button” in size and shape, 

18 More to be reared than the tarantula although some specimens measure up to 

half an inch in length* The unique fea- 


By NELSON 

W idows, it has been said, are dan- 
gerous, but there is one widow 
that has been attracting my at- 
tention. She is beautiful, in her way, 
and her snare is always set for the un- 
wary. The lady in question is none other 
than the black widow spider, Latro- 
dectus mactans. She has other aliases in 
various sections of the United States, such 
as hour-glass spider, shoe-button spider, 
and similar appropriate or local cogno- 
mens. Her reputation is universally bad 
wherever she is found; which is, as en- 
tomologists and arachnologists agree, 
from New Hampshire to Patagonia in the 
Americas. In France, Italy, and Russia, 
particularly, her close relatives have been 
brought to the direct attention of scien- 
tists. All these forms are similar to our 
own black widow, so well known and so 
much discussed in the United States in 
connection with her venomous qualities. 

The arachnida, of which black widow 
is a member, is a group of animals that 
has been shunned by man as creatures 
of venomous mien, hiding away in dark 
corners waiting to sink virulent fangs in- 
to the flesh of any unfortunate soul who 
crossed their path. The group includes 
the spiders, scorpions, mites, harvest- 
men, and other more remote forms. 
The first two are familiar to most of us, 
either by name, picture, or reputation, 
if not by personal contact. Although in 
the tropics there are certain huge indi- 
viduals of both the spider and scorpion 
families which can inflict serious and 
sometimes fatal wounds on humans 
and animals alike, in the United States 
there are only two spiders which we 
can consider really poisonous — the ta- 
rantula and the black widow. The latter 
is to be feared far more than the taran- 
tula, whose bite occasionally results in 
blood-poisoning, not from his venom 
but from decayed matter on the fangs. 

T he black widow is common in the 
United States, especially in the south- 
ern and southwestern states. In south- 
ern California last summer I can safely 
say that in at least eight out of ten in- 
stances I could produce from one to tea 
spiders from the dwellings and oikt« 
buildings in the suburbs of Los Angeles. 
About the outside foundation, garage, 
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and flower beds of my own home I 
counted over 25 of the ladies in one eve- 
ning. Texas and the southern states have 
their share of widows, the spider being 
as prolific there as in California. 

In Mexico and Lower California the 
black widow is greatly respected, even 
though her presence seems to be taken 
lightly. One writer states that in pre- 
modern times the bodies of Latrodectus 
were collected, mashed or ground 
to a thick fluid state, and admin- 
istered by “doctors” for certain i 
ailments. It seems to have been I 
considered a great remedy for va- I 


The black widow tpi- 
der it small. Photo r 
enlarged three times 

by tli« author 


rious types of fever. The Indians, ac- 
cording to another prominent scientist, 
were aware of the venomous nature of 
the spider, and developed a poison for 
their arrows from the mashed bodies. 

The malmignatte, Latrodectus tre~ 
decimguttatus, of Italy and presumably 
of other European countries, is similar 
to our “lady in mourning,’* but slightly 
smaller in size. She is greatly feared in 
southern Italy, and her bite is reputed 
to be fatal to dogs and live-stock. In cer- 
tain seasons of the year the countryside 
is scourged by locusts, grasshoppers, 
and other pests, and at these times the 
malmignatte is over-abundant. It may be 
said in her favor that she preys on such 
vermin with avidity, rather than devot- 
ing her energy to biting human beings. 
Summing up the distribution of the dark 
and fearsome widow, she seems to be 
we^ known by reputation throughout the 
^ world, although her life, habits, and the 
exact character of her venom are known 
only to individuals of the scientific 
world. 

Our American black widow is a beau- 


ture in the lady’s makeup, however, is 
the crimson hour glass on the under side 
of the abdomen, from which she derives 
the appropriate name hour-glass spider. 
This, together with her shining, ebony- 
black body, is her outstanding identifica- 
tion mark. On diflerent individuals there 
is a variation in shape, size, and color- 
ation of this mark. Some specimens have 
a single dot, others two disconnected 
marks, of red, yellow, and sometimes 
both colors, on the ventral aspect. How- 
ever, the red hour-glass design edged 
with a thin margin of yellow is the 
most constant. In immature and 
small spiders the red or yellow 
sometimes nearly covers the lower ab- 
domen. 

You are perhaps wondering by this 
time just what sort of man the husband, 
or widower in the case 

,1^ is. In brief, he is one 

" of those “Mr. Black 

^ Widow” personalities, 

thrust into the back- 
‘ ground by the fame of 

B his notorious spouse. 

^ His body is smaller 

^ than that of the can- 

I nibalistic “amazon” 

female, measuring not 
much over a quarter of an inch 
in length, and is of a lighter 
hue, with two or three white, 
reddish, or yellowish stripes running 
slantwise down the sides of the abdo- 
men, and an uneven stripe of the same 
colors or darker down the center of the 
back, in addition to the markings of the 
female. The legs are generally banded 
with yellowish or reddish, and the palpae 
or feelers are bulbous near the tips. The 
species found in the south are the char- 
acteristic black, having a dark red stripe 
down the center of the back, with lines 
of the same color on the sides. In Cali- 
fornia the males I have observed have 
been lighter in color, with the whitish 
side stripes. Another, and seemingly 
more mature phase, is black, the back 
and side stripes a dirty white or grey. 
Altogether, variation in the male spiders 
is as general as in the so-called weaker 
sex, while in some instances immature 
males and females are indistinguishable. 
The fangs or nippers of the males are 
much smaller than those of the widows, 
but their poison sacs, or glands are fully 
as large. A scientist who has done much 
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experimental work with Latrodectus de- 
clares that the male spider is harmless 
to man, as the fangs are not capable of 
piercing the skin. 

There is another species of this genus, 
grey in color, called Latrodectus geo- 
metrkuSf which has been found in Cali- 
fornia, but is extremely rare. 

You will find the black widow under 
stones, in holes in tree stumps or in the 
ground, about garages, out-buildings, 
and frame structures in particular. They 
are averse to light, and so build their 
web in dark places. You cannot mistake 
the web once you have seen it. The 
strands are very coarse, and are spun in 
a haphazard, criss-cross fashion, the 
main cables generally running up and 
down, anchored at the ends by a net- 
work of smaller lines. From these main 
strands thinner cables stretch at all 
angles, making the web altogether the 
most unbeautiful snare of all the spin- 
ners’ webs. One of the most common 
places to find the web of Latrodectus is 
along the sides of the foundation of 
frame houses. The web is spun from the 
board siding to the ground, so that the 
spiders may make their lair up between 
the foundation and the boarding. At 
night they can be seen hanging in mid- 
air on their coarse strands, generally up- 
side down, making the red marking on 
the abdomen plainly visible. If an empty 
web is discovered, the spider may some- 
times be enticed from its hiding place by 
lightly shaking the cables with a stick or 
finger. Believing that an insect has be- 
come entangled, it will come out to in- 
vestigate. However, it can’t be fooled in 
this manner more than two or three times 
at the most. 

I T is a miracle to me that they can en- 
snare enough insects in their foolishly 
constructed web to provide food to keep 
them alive. I have on different occasions 
tried to lodge flies and other small in- 
sects in their trap without much success. 
The flies always drop through the wide 
openings between the strands. However, 
when some unfortunate insect does be- 
come trapped, it is interesting to watch 
the spider’s methods of securing its prey. 
If the victim is too large or energetic to 
warrant a bold assault, the black widow 
will approach slowly, and warily wait 
for a chance to rush in, turn about, and 
throw a few strong loops of web around 
a wing or leg. When the victim’s strug- 
gles become weaker the spider will ad- 
vance again, and by perseverance will 
soon be able to give the insect a nip 
with its fangs. Immediately after the 
bite there is a pronounced lack of force 
in the movements of the spider’s prey, 
followed shortly by its complete demise. 
Then Latrodectus cuts all lines holding 
the victim to the web proper, and carries 
it off to the den to devour at leisure. 

Again, if the victim is small and more 
or less inoffensive, and has escaped from 


the web and is crawling away, our 
spider acquaintance will hurry down a 
silken strand until close above the in- 
sect, then turn quickly and with its long 
rearmost legs attach a line to its prey, 
returning immediately to take a stand 
near the entrance to the lair, where it 
pulls the lassoed insect to its 
very door and despatches it. 



By Associated Presf 
UNIVERSITY, Ala., Nov. 18 - 
For nniny years, arachnologists — 
they study apidera— have wondered 
whether the *‘blark widow’* apldc: 
wns polsonmus to human beings. 

Dr. Alan W. Blair, 35-ve.ir-old 
aoclate professor of medicine at the 
University of Alabama here, can 
now answer that question with a 
loud affirmative. 

i’ Dr. Blair allowed one of the In- 
sects to bit his little finger. Two 
K days of extreme pain in a hospltaW 
I here was the result. I 

For 18 months the professor tried \ 
the insects on small animals. Dogs j 
and cats were not affected. Guinea ) 
pigs were made .'^Ick and rats and 
mice died. 

Dr. B^iir .said ho was seized with 
violent abdominal cramps. Hi.s 
blood pressure sank rapidly. In ex- 
treme pain, he refused narcotics 
until his reaction had been rogfs- i 
tered on the elcctro-cardio-graphic \ 
jbable at the hospital. ^ 

This ordeal over. Dr. Blair wont 
I to bed and spent two days in in- 
I tense suffering^ despite continued 
I injections of oMates. 

Today he wn^back at homo, weak 


apart. The spider quickly approached, 
but the commotion was such that he was 
nearly hurled from his position. He re- 
turned again and again, each time back- 
ing up as close as possible and throwing 
a line or two over the fly, securing it 
more firmly to the web. Oc- 
casionally he would make 
return trips up the web to 
repair and strengthen 
some section broken by 
the struggling fly. In 
the end he had com- 
pletely subdued his 
victim and was en- 
joying a well-earn- 
ed feast. This spi- 
der was in body 
no larger than the 
fly’s head, but he had courage back of 
his efforts. 

Of several males and females I have 
kept together in a large glass jar for 
some time, only two of the largest fe- 
males are left. I provided them with a 
good supply of flies and small moths, but 
soon after becoming used to their prison 
the amazons made short work of the 
males and fed on them with evident plea- 
sure. The two remaining females seem 
sociable enough but sometimes engage in 
either battles or play — it is hard to de- 
termine which. In crawling about their 
jar they approach each other and sud- 
denly swing about, back to back, with 
abdomens raised high, and lash out 
pieces of web from their spinnerets with 
the four hindmost legs. They set^m to 
be trying to entangle one another, but 
never fully succeed. After a time of 
such antics they go their separate ways 
again. 


in 

spin 



Newspaper clippings. Medical jour- 
nals also mention serious cases of 
bites which occurred in outhouses 


D uring the egg-laymg season 
June and July, the females 
three or four large white cocoons, which 
may be seen sometimes hanging in the 
web or under .stones and old boxes. In 
these cocoons are swime 200 to 300 tiny 
pearl-like eggs, which hatch in a few 
weeks. During the short time the newly 
hatched spiders spend in the cocoons 
there is a battle for .survival, the stronger 
individuals devouring the weaker, until 
finally a hole is bitten in their round 
“incubator” and the young spiders crawl 
forth to face the world. They commence 
feeding then on any small insects or 
spiders that can be captured, the females 
becoming mature in some 60 days and 
the males attaining their growth more 
slowly. As far as I can ascertain, the old 
female spiders cither die or disappear 


The male spiders, being so much 
smaller in size, find the capture of food 
more difficult, although they display 
more courage in their attack than the 
females. I managed to introduce an ex- 
tremely large and half dazed green fly 
into the web of a small male spider. It 
buzzed lustily, all but tearing the web 


in nooks and crannies at the end of the 
warmer weather. The males seem harder 
to rear in captivity and they die in a 
short time, but it is reasonable to assume 
that their habits are similar to those of 
the widows. 

The black widow would be insignifi- 
cant — just another spider — if it were 
not for the venomous nature of her bite. 
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Her reputation and notoriety are baaed 
on that, and it is the main point for con- 
sideration^ Cases of spider bite — or 
araohnjdisfn, the medical term — are re- 
ported each year from the southern and 
southwestern states, and of varying de- 
grees of seriousness. In 1927 in Califor- 
nia there appeared to be an epidemic of 
bites of Latrodectus, and many cases 
were assigned to hospitals. In 1932 a 
California physician stated before the 
assembled College of Physicians that 
there were “hundreds, and probably 
thousands of cases of spider bite yearly 
in the United States. Nearly 400 cases of 
black widow poisoning were actually re- 
ported, 20 cases being seen in a Los 
Angeles hospital in the past year.” He 
went on to say that “several death cer- 
tificates were made out in California 
from this cause, and several others were 
reported in newspapers and personal 
communications.” According all due re- 
spect to this physician, I am inclined to 
believe his statement a bit exaggerated. 
In many instances cases of “spider- 
bite,” or black widow bite, are diagnosed 
on nothing more than circumstantial 
evidence, as the spider or insect accused 
of the biting is seldom seen, and if so it 
is not readily recognized by the general 
public. However, this California doctor 
made a statement in regard to the bile 
of black widow which is worth considera- 
tion: “Even though the mortality rate is 
low, the possibility of fatal termination 
cannot be disregarded.” 

T here is lutle doubt that the bite of 
the black widow is much more seri- 
ous than that of other arachnids, and de- 
pends in effects on both the condition of 
the spider and the person who is bitten. 
The venom, unlike that of the scorpions, 
tarantulas, centipedes, and others of 
this family, does not affect locally, but 
through the blood system it quickly af- 
fects the entire body. This rapid action 
of the venom likens it to that of the 
dreaded rattlesnake, since it acts as a 
haemolysine, destroying the red corpus- 
cles of the blood and coagulating the 
fibrin. From questioning, observing the 
symptoms of those persons actually 
known to have been bitten by Latrodec- 
tus, and by careful experimentation, sci- 
ence and the medical world have pretty 
well established some sound facts. 

If one is bitten by this spider, he will 
not long be left in doubt. The immediate 
effect of the bite is an exquisitely sharp 
pain at the point of contact between 
person and spider. In an actual experi- 
ment made by a nervy scientist in Ar- 
kansas a few years ago, he allowed him- 
self to be bitten on the finger by a large 
female, with the following results: sharp 
pain at the seat of the bite, gradually 
extending up the arm and throughout 
the body. This condition grew worse and 
within about five hours he experienced 
dififeulty in breathing and tolking. He 
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had previously made arrangements with 
his physician and was taken to a hospi- 
tal, where the reactions could be ^ 
served and charted. A low temperature, 
between 99 degrees and 100 degrees, ac- 
companied these symptoms, with aching 
pains through the entire body, especially 
in the chest and hips. This condition per- 
sisted for about three days, hot baths 
bringing the most relief. He states that 
it took much patience and pestering to 
induce the spider to bite and that, al- 
though the experience was not a pleasant 
one, the adventure was worth the experi- 



The cocoons of the black widow, en- 
larged approximately three times 


ment. Some time later, while studying 
the male Latrodectus this same scientist 
tried to encourage one to bite him on the 
inner side of the small finger. All the 
response he obtained was a slight nib- 
bling. The spider seemed unwilling or 
unable to make connections. 

A Russian scientist who in 1909 was 
an honorary curator of arachnology in 
an American museum, writes of this 
spider: “. . . one genus poisonous, tliat 
of Latrodectus, which has its representa- 
tives in all warm countries.” He men- 
tions the malmignatte of Italy, saying, 
“it is probable that the convulsions fol- 
lowing the bite of this spider are at- 
tributed to the fable of the tarantula.” 
In south Italy the famous dance, taran- 
telle, is supposed by legend to be the 
result of the bite of the tarantula. He 
goes on to say of Latrodectus: “The 
female is poisonous, the male harmless,” 
and tells of the research work of Profes- 
sor R. Kobert of Rostock, who extracted 
the venom from these spiders by means 
of a salt solution and injected it into the 
blood systems of animals. He found the 
extract from a single spider sufficient to 
kill 1000 cats. This would indicate ex- 
treme potent possibilities, but when we 
consider the chemical action undergone 
by the venom during its extraction, it 
might well have much more killing 
power afterward than in its natural 
state. This is in a way proved by some 
later experiments on rats. The spiders in 
this instance were American black wid- 
ows and the injections were made by the 
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spiders themselves. The rats immediate* 
ly became groggy and showed signs of 
violent convulsions, but eventually re- 
covered, It is possible that the spiders 
were low on venom, or that the fangs 
were not sufficiently embedded, but a 
second biting some time later showed 
the rats to be partially immune to the 
poison. We must also take into con- 
sideration that, although the effects of 
the bite of the European and Russian 
species of Latrodectus are considered 
similar, there may be some difference 
in the amount of potent quality of the 
venom, due to climatic conditions. G>n- 
tinued experimentation shows that the 
poison of Latrodectus is potent through- 
out llie life of the spider, but it is rea- 
sonable to assume that in sickly or even 
healthy individuals there are times 
when the venom supply is low or weak 
and accordingly less potent in its ef- 
fects. 

Modern methods for treating the suf- 
ferer of our black widow bite are not 
what they should be at the present time, 
as far as I can ascertain. From com- 
munications with one of the head physi- 
cians of one of the largest medical cen- 
ters in California 1 find that no definite 
serum or treatment has been established. 
Of the many persons admitted to that 
hospital apparently suffering from the 
bite of Latrodectus, only a very few 
could positively be classed as black 
widow victims ; these brought the spiders 
with them. Their symptoms varied 
slightly, but in all cases intense pain 
seemed to be the main factor. Poulticing, 
hot applications, hot baths, and a gen- 
eral systematic treatment were used, re- 
covery commencing in about two days. 
These patients were a«<ked to return to 
the hospital in a few days so that some 
of their blood might be taken to make 
anti-toxin for the next victim. This, I was 
told, was the only serum that had ever 
been used, and as actual cases of black 
widow bite were few, no regular supply 
could be kept on hand under the cir- 
cumstances. 

A NTI-TOXINS, or anti-venins for “rat- 
- tie-snake” bite are now on the mar- 
ket at an unreasonably high price and 
arc standard equipment in all hospitals, 
doctors’ offices, and medical centers. 
There should likewise be serums for 
black widow bite. The venom of Latro- 
dectus, if injected into the blood system 
in the quantity of that of the rattler, 
would be fatal in a much shorter time 
and, once bitten, it would be doubtful 
whether the victim could be saved by 
any treatment. Fortunately, however, 
Latrodectus has a limited amount of 
venom and is not aggressive toward the 
human race. Her nocturnal habits and 
her sluggish nature are points on our 
side and, with the exception of her 
venomous bite, she is a most interesting 
and beautiful spider. 



Dark-Rooms 

And Dark-Room Technique for the Advanced 
Amateur Photographer 


By A. P. PECK 

HEN the amateur photographer 
has advanced so far in his chosen 
hobby that he wants to do the 
whole job himself — developing, print- 
ing, enlarging, vignetting, and so on— a 
modern dark-room becomes a prime 
necessity. Whether this be installed in 
the basement or a spare room, its ar- 
rangement and equipment will have a 
vital bearing on the satisfaction to be 
derived from the hobby. 

The sidewalls and ceilings of the mod- 
ern dark-room should be 
painted, keeping in mind 
the light reflective proper- 
ties of the finished sur- 
face. This is of particular 
importance when pan- 
chromatic and superspeed 
Aims and plates are used. 

These emulsions are sen- 
sitive to light of all colors, 
but if all light except that 
color to which the eye js 
most sensitive be exclud- 
ed, there will be a mini- 
mum tendency to fog. If, 
therefore, the walls and ceiling of the 
dark-room be painted with a material 
which will reflect a maximum amount 
of blue-green light, and absorb all other 
colors as completely as possible, a hap- 
py medium will have been reached. Such 
a paint is now available under the name 
of Panchromatic Green, compounded 
especially for dark-room use. 

If an indirect light box, with a 25- 
watt bulb and a Wratten Series 3 safe- 
light, is used in a dark-room painted 
with Panchromatic Green, the amateur 
will be perfectly safe in handling the 
fast emulsions of modern films with little 
or no danger of spoilage. 
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Another paint for dark-room use has 
been developed for protecting and pre- 
serving surfaces against corrosion and 
the ravages of chemical solutions. This 
is known as Kodacoat and dries with a 
non-reflecting black surface. It is almost 
entirely inactive when dry and may be 
used to water- and chemical- proof tanks 
and trays, to paint all kinds of dark- 
room equipment, for floors, and so on. 
The coating is tough, non-brittle, non- 
‘porous, and has a rubbery feeling. 

An excellent surface for table tops 
and benches is battleship linoleum ce- 
mented in place and thoroughly waxed. 

Fluctuations in line vol- 
tages often make exact 
duplications of exposures 
virtually impossible. If, 
however, a rheostat is in- 
cluded in the printing 
lamp circuit, and a volt- 
meter connected across 
the lamp, the voltage may 
be adjusted to a point 
somewhat below normal — 
say 105 volts — and main- 
tained at that value by the 
rheostat. 

In making up stock so- 
lutions for photographic work, only the 
l)est and purest chemicals should be 
used. These must be kept in containers 
which are carefully labelled, stored in a 
definite place, and securely closed when 
not in use. Accurate scales should al- 
ways be used in weighing batches of 
chemicals and the solution should al- 
ways be mixed exactly according to di- 
rections. The order of mixing should be 
faithfully followed when dissolving the 
chemicals, and finally water should be 
added to bring the solution up to the 
required volume. 

The amateur will find it good practice 
to filter all solutions before use, to re- 
move any particles of foreign matter 
which might settle on films or paper and 
cause spots. A simple filter may consist 
of several layers of muslin in a glass 
funnel. If there is very much organic 
matter in the water supply, it is advis- 
able to install a filter on the tap. The 
very best results are to be had when dis- 


Righi: An air bubble trapped on the 
surface of the film caused this spot, 
Left: Water spots on drying films 
ara often caused by excess heat 
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A corner of an amateur photogra- 
pher’s dark-room, showing rheostat 
for controlling the lighting circuity 
and voltmeter mounted on the wall 

tilled water is used for mixing solutions. 

Thorough washing of prints is an ab- 
solute necessity for good work, but is 
often slighted. A device which insures 
proper washing is illustrated on this 
page. It is a siphon which may be used 
with any large tray and which intro- 
duces fresh water at the lop of the tray 
and siphons out the chemically laden 
water from the bottom. 

Most markings and stains occasion- 
ally found on films after developing and 
fixing may he avoided by following these 
three simple rules: (1) Maintain all 
solutions as near a temperature of 65 to 
70 degrees, Fahrenheit, as possible. (2) 
Discard a solution as soon as it shows 
signs of becoming exhausted. (3) Agi- 
tate all materials when first immersing 
and at intervals during treatment. 

The film spot shown in the illustra- 
tion in the lower left-hand corner of this 
page was caused by a bubble of air 
trapped at the film surface, and could 
have been avoided by observance of rule 
3. The water spots shown below could 
have been prevented by wiping the film 
carefully with chamois, and drying with- 
out excessive heat. 

References to other literature on 
the subjects of dark-rooms and 
dark-room technique will be furnished 
on receipt of a 3-cent stamp to cover 
postage, — The Editor. 




A siphon which 
converts a large tray 
into an efficient 
photo-print washer 
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The K)lly of 


By IGNATIUS W. COX, S.J., Ph.D. 

Professor of Ethics at Pordham University 


N O sensible man can be opposed to 
the aim of eugenics^ the health 
and happiness of future genera- 
tions. The attempt, however, to attain 
this end by a means unjustifiable on 
scientific or moral grounds, and hence, 
fundamentally on legal grounds — name- 
ly, by human sterilization — will meet 
the opposition of those who give the 
subject profound consideration. “Bi- 
ology has become popular,” writes H. S. 
Jennings, of Johns Hopkins University, 
in his “Biological Basis of Human Na- 
ture,” “but the enthusiasm of the biolo- 
gist at this Utopian situation is damp- 
ened by doubts and worries as to the 
soundness of some of the maxims that 
are circulated in the name of biology. 
. . . The situation is one that gives wide 
opportunities to the cocksure and un- 
critical, to those who are not troubled 
with doubts as to whether their science 
has solved the problems of humanity.” 

Advocates of sterilization seek the 
“elimination of the undesirable elements 
in society, along with the burden so long 
imposed upon us by their multiplication 
and their helplessness.”^ But how de- 
termine what are the “undesirable ele- 
ments”? It is the way with some eugen- 
ists to judge eugenic value by social 
standings economic competency ^ and the 
amount of formal education received. 
Social standing, however, is not virtue; 
economic competency may imply crime; 
and formal education has cultivated at 
times many shady acquaintances. 

S OME eugenists are prone to confuse 
education with intelligence; cleanli- 
ness with good living; ignorance with 
vice; and mental deficiency with the 
slums. Raymond Pearl, Director of the 
Institute for Biological Research of 
Johns Hopkins University, concludes an 
article in the Quarterly Review of Bi- 
ology* on “Differential Fertility” with 
these words: “The present paper is in- 
tended, in part, to show that the eugenic 
condemnation of whole social or eco- 
nomic classes, either directly or inferen- 
tially by the contention that only certain 
classes such as college graduates are 
eugenically desirable, is unwarranted 
by anything now known.” 

But apart from this there are certain- 
ly unfortunate individuals, both in the 
higher and lower classes, suffering from 
deficiencies physical and mental. They 


may be divided approximately into six 
groups: (1) the infectious or con- 
tagious, such as tuberculars, syphilitics, 
and lepers; (2) the degenerates, such as 
sadists and drug habitues; (3) the de- 
linquents, such as waywards and crim- 
inals; (4) the dependents, such as the 
deaf, the deformed, the blind; (5) the 
mentally diseased; (6) the mental de- 
ficients, such as morons and idiots.* 
Now what is the scientific possibility 
of eliminating such unfortunates from 
the human stock by sterilization? First 
of all we must be able to determine 
scientifically whether the deficient char- 
acteristic is acquired or inherited. It is 
generally accepted by biologists that 
acquired characteristics are not trans- 
missible by heredity. But the first four 
classes represent those whose deficien- 
cies are admitted, for the most part, to 
be acquired characteristics. Many of 
these deficiencies can be remedied by 
institutionalization, by therapeutics, and 
by education. With regard to crime, 
C. B. Davenport, Director of the Depart- 
ment of Genetics, Carnegie Institution 
of Wa.shinglon, writes under the caption, 
“Crime, Heredity and Environment,” 
that “Prompt and painful punishment is 
the best panacea for crime.”* 

T his leaves for our consideration the 
last two classes, those mentally dis- 
eased and mentally deficient. With re- 
gard to mental disease, Myerson^ a 
great authority, declares that “only a 
few of the major mental diseases . . . 
are hereditary or, to use a more exact 
term, familial. . . . Just two important 
psychoses run in families. . . . These are 
dementia praecox and manic depressive 
psychosis. The latter is by far the more 
likely to appear in several members of 
a generation and to appear in more than 
one generation. But many cases of even 
these diseases appear as isolated charac- 
teristics of one individual and cannot be 
linked up with mental disease of the 
family, or appear without any hereditary 
linking up which is worthy of the name. 
. . . Further, very few cases are reported 
where mental disease of this type ran 
for many generations. A few cases of 
three-generation disease are recorded, 
only one or two where four generations 
were mentally sick. It appears that 
mental disease, like physical disease, 
either destroys the stock which U at* 


tacks, or there is final recovery*' 

“The causes of mental diseases are 
still an unsolved mystery,” declares 
Landman." Even Paul Popenoe, an ad- 
vocate of sterilization, admits that the 
prolificity of the mentally diseased is 
low^ and that the marriage rate of such 
of both sexes is below that of the gen- 
eral population." Besides, many of the 
mentally diseased require institutional 
care and in that case there is no mean- 
ing to sterilization. 

It is the last class, including all kinds 
of feeble-mindedness, which gives par- 
ticular concern to the pessimistic eugen- 
ist, and against this class the weapon 
of sterilization is particularly aimed. 
But we know little, if any more, about 
the transmission of feeble-mindedness 
through heredity than we do of the 
heredity of mental disease: “Much of 
feeble-mindedness is environmental in 
origin,” says Myerson", “much is hered- 
itary, but most is of unknown origin, 
and may represent the inexplainable, 
downward movement of intelligence, 
just as genius represents its inexplain- 
able upward movement.” 

OOKS have been written on the 
menace of the feeble-minded,” re- 
marks the same author. “It is alleged 
that they are the criminals and the pros- 
titutes of the land and their great pro- 
lificity makes them the potential popu- 
lation of the world, if one theory or an- 
other were not done to them. It is 
‘proved* that their royal families, the 
Jukes, Kallikaks, Ishmaels, Nams, are 
the chief reasons for the high cost of 
living, and normal folk slave to build 
prisons, feeble-minded schools, hospi- 
tals, courts, poor farms, and the like for 
these people and their descendants. Now 
the Jukes, the Kallikaks, and so on, are 
bad enough, but it has not been proved 
that they are really feeble-minded, and 
it is not true that, even if they are 
feeble-minded, they are typical of the 
bulk of cases of feeble-mindedness. . . . 
Such families as the Jukes, Kallikaks, 
Nams, tribes of Ishmaels, arc not repre- 
sentative of feeble-mindedness, if we 
may judge by our studies of some 860 
families in Massachusetts. ... We found 
nothing like the prostitution, crime, and 
general unfitness recorded in these fam- 
ilies. Elsewhere, I have criticized the 
totally indiscriminate way in which low 
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cultural level has been called jceble- 
mindedness in the case of these families. 
. . . Personally 1 find it hard to evaluate 
Individuals after a long acquaintance 
with mental and physical disease.'*^'' 
With regard to the so-called prolificity 
of feeble-mindedness we read in the 
British Governmental Report to the De- 
partmental Committee on Sterilization'\ 
1933: “The supposed abnormal 
fertility of defectives is, in our ~ 
view, largely mythical and re- 
sults from the accident that ^ 
from time to time distressing ex- 
ceptions to the general rule find 
their way into the courts and 
are introduced in the press.” 
Besides, as Landman writes”, 

“In a study of 605 case histories 
of the feeble-minded in the same * 

state (California) 34 percent of 
the males and 28 percent of the 
females were still institutional- 
ized.” Sterilization for these sim- 
ply does not make sense, unless I 

there is claimed for it therapeu- 1 

tic value, for which there is no t 

proof. The fear, therefore, that J 

the mentally deficient arc giving * 

a wholly disproportionate con- . 

tribution to the community in a ^ 

differential birth rate favoring ^ 

feeble-mindedness, simply does 1 

not stand up in the light of any i 

known scientific facts. ) 


we would have to know more about the 
method by which such defects are trans- 
mitted by heredity. 

Some biologists accept the gene 
theory as a means of explaining the 
hereditary transmission of human char- 
acteristics, The gene theory is applied 
to human beings only by analogy, an 
inconclusive application. Jennings warns 


B ut let us assume that we * 
know more about the cause ^ 
of mental disease and mental q 

deficiency than we actually do. ^ 

Let us pass over for a moment f, 
the statement of Landman” that, \ 
“These serious criticisms of the G 
present status of eugenics show 
its great need for more science 
and less speculation. . . . Human 
sterilization, as a social pro- 
gram, requires more scientific 
evidence.” Let us transmit for 
the moment what S. J. Holmes, himself 
in favor of sterilization, admits: “In 
reading the productions of my fellow 
eugenists I not infrequently meet with 
statements which cause me to squirm. It 
must be confessed that much of the lit- 
erature on eugenics, in the present in- 
fancy of this science, is characterized by 
hasty generalization and uncritical over- 
ttatementJ*^ Suppose we knew just 
what deficient human characteristics are 
inherited and what are acquired. To 
eliminate, to any large extent, the unde- 
sirable characteristics by sterilization, 


T he fallacy that inferior individuals mutt have 
come from inferior ancestors it well illustrated 
by the well-known case of Elizabeth Tuthill Ed- 
wards, a colonial dame. Speaking of her, Profes- 
sor H. H. Newman of the University of Chicago 
says in hit book, **Evolution, Genetics and Eugen- 
ics*’: ’’She was divorced from her husband on the 
ground of adultery and gross immorality. The evil 
trait was. in the blood, for one of her sisters mur- 
dered her own son and a brother murdered his 
own sister. Richard Edwards (the first husband 
of Elizabeth Tuthill) married again after his di- 
vorce and had five sons and one daughter, but 
none of their numerous progeny rose above 
mediocrity.” Harvey Wickham, in ’’The Misbe- 
haviorists,” in speaking of the tame Elizabeth 
Tuthill Edwards, says: ”So if the eugenists had 
been in control 300 years ago . « . Elizabeth Tuthill 
would have been refused a marriage license even 
had she escaped a worse fate. Crime and insanity 
seemed to have marked her for their own. And yet 
it was from her . . • that descended Timothy Ed- 
wards, one of the founders of Yale University, 12 
college presidents, 265 college graduates, 65 col- 
lege professors, 60 physicians, 100 clergymen, 75 
army officers, 60 prominent authors, 100 law- 
yers, 30 judges, 80 public officers— state gover- 
nors, city mayors and state officials— -three con- 
gressmen, two United States senators and one 
vice-president of the United States, Aaron Burr, 
Mrs. Eli Whitney, Winston Churchill, Edith 
Carow, widow of Theodore Roosevelt, the 
Marchioness of Donegal, Morrison R. Waite, 
former Chief Justice of the United States, George 
Vincent, head of the Rockefeller Foundation, 
Grover Cleveland and U. S. Grant.” 

Wickham quotes as his authority for these 
statements Horatio Haskett Newman of the Uni- 
versity of Chicago and Albert E. Wiggam, au- 
thor of ’’The Fruit of the Family Tree.” 

—The Author 


can we expect of sterilization as a means 
of eliminating deficient characteristics 
and specifically feeble-mindedness, the 
chief concern of the advocates of sterili- 
zation? On this theory, if two good 
genes or one good and one deficient gene 
were paired in the same germ cell the 
effect would be normality in the re- 
sultant individual. Now there are very 
many men and women who 
carry one of these deficient genes 
j which tends to produce feeble- 
|. mindedness. Only when this one 
deficient gene from the male 
o unites with a like deficient gene 
i- from the female in the same pair 
e would the offspring be deficient, 
d Those who have one deficient 
gene are called carriers and are 
^ themselves normal. It is a guess 
that there are about I0,(X)0,0()0 
carriers in the United States; 
e we have no scientific knowledge 
8- for the detection of carriers. 


us against this type of argument in his 
list of biological fallacies of which the 
first reads: “The fallacy of non-experi- 
mental judgments in matters of heredity 
and development.”” Hence an attempt 
has been made to support this theory by 
an appeal to intelligence tests and fam- 
ily trees. Of course this is not a scien- 
tifically biological procedure. Besides, 
intelligence tests are uncertain and fre- 
quently based on different methods, 
while family trees do not yield the same 
results to different investigators. 

In the light of the gene theory, what 


I “TT has been computed that if 

1 A the proportion of feeble- 
^ minded in the population is one 
^ per thousand, to decrease that 

proportion to one per ten thou- 

2 sand will require about 68 gen- 

[. erations, or two to three thou- 

5 sand years, if it is done merely 

by stopping the propagation of 
'• feeble-minded individuals.”” 

• The reason is that feeble-mind- 

* edness, on this theory, would 

|| still be largely propagated by 

normal carriers of the defective 
genes. Jennings thus concludes: 
I “For more effective action than 

is now possible for improving 
the race through eugenic meas- 
i ures, and particularly for get- 

ting rid of marked single gene 
defects, two great advances in 
knowledge and practice are re- 

[ quired.”” The first of these is to 

discover means of identifying 
normal carriers of defective genes. The 
second is to know more about what 
human troubles are due to single-pair 
gene defects. “The great difficulty a^ut 
this is that bad living conditions often 
produce the same kind of results that 
bad genes do. Persons may become idle 
and worthless, insane or criminal or 
tubercular — either through bad genes 
or bad living conditions, or through a 
combination of both.**^^ 

But suppose these favorable discov^ 
eries were made, still I do not think the 
problem would be solved for the steril- 
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izers. And this is a matter which no* 
where have I found adequately dis- 
cussed. How did the deficient genes orig- 
inate in the race? Are human beings 
producing within their own vital organ- 
isms new deficient genes which they 
pass on to their progeny? Certainly 
biology discusses in lower forms of life 
the mutation of genes by X ray and per- 
haps by radioactivity from the earth. 
Are there in man other circumstances 
which may mutate the genes, from the 
combination of which the inherent con- 
stitution of the individual is supposed 
to arise? Is there a possibility of the 
mutation of human genes by the emo- 
tional and mental states of parents? 
To these questions biology, I think, has 
no certain answer one way or the other. 
If new dehcient genes are being pro- 
duced as rapidly as the old ones can 
be removed by sterilization, then the 
sterilizers are similar to a group of 
men who are trying to drain a lake 
when as much water is flowing into it 
as is being drained off. 

H ere, I would call attention to two 
other fallacies listed by Jennings'": 
“The fallacy that preventing the breed- 
ing of hereditary defectives will largely 
or entirely get rid of such defectives in 
later generations” and the fallacy “that 
superior individuals must have come 
from superior parents; and that this will 
continue to happen.” Raymond Pearl 
sums all this up in the “Present Status 
of Eugenics**"": “In preaching as they 
do, that *like produces like,* and that 
therefore superior people will neces- 
sarily have superior children and in- 
ferior people inferior children, the or- 
thodox eugenists are going contrary to 
the best established facts of genetical 
science, and are, in the long run, doing 
their cause harm. . . “But, on the 
record, something of the order of 95 
percent of the greatest philosophers, 
poets and scientific men that have actu- 
ally appeared during the history of our 
race would never have been born, be- 
cause the people who were in fact their 
parents would not have been allowed to 
breed under such a regime.” (Meaning 
“eugenic** regime — I.W,C,) Raymond 
Pearl has some strong things to say*' 
about propagandists for eugenics: 
“Leaving aside all discussion of what 
might be called the broad humanitarian 
aspects of these eugenic theses ... I 
wish to submit that they are all based 
upon and derive their entire meaning 
from what is now known to be a pro- 
found fallacy,** 

ADEQUATE discussion of the ethical 
side of sterilization is here impos- 
8iDle for want of space. It is susceptible 
of positive, rational proof that steriliza- 
tion is unethical and Immoral. If man is 
not obliged by moral law to do good 
and avoid evil in the use of his freedom, 


then there is no such thing as morality; 
and man, on that hypothesis, has a right 
to abuse his own faculties and those of 
others; to lie, to steal, to murder, to the 
limit of his physical possibility. The 
moral law obliges man to use his facul- 
ties in accordance with the finality writ- 
ten in their nature. To use a faculty 
and to positively frustrate its finality is 
to use that faculty to abuse it. That is 
why lying is wrong. That is why volun- 
tary sterilization is wrong. To say that 
sterilization leaves the sex faculty un- 


^HIS it the last of four artt- 
^ clet on human ttarilization. 
The others appeared in the 
June, July, and ^ptember num- 
bert.-— Editor. 


impaired is to utter an absurdity. The 
sex faculty is changed by sterilization 
as radically as the powers of speech 
would be changed by an operation which 
permitted the emission of sounds but 
prevented the finality of speech, namely, 
purposeful utterance. Sterilization is a 
mechanism to allow use of the sex 
faculty, while frustrating positively the 
primary purpose or finality given to it by 
Supreme Intelligence. One may legiti- 
mately refrain from the use of a faculty, 
as of speech or of sex. It is quite an- 
other thing to use such faculties and in 
their use to provide positive means for 
the frustration of their primary pur- 
pose, as happens in the case of lying 
and sterilization. 

J UST as it is wrong to submit to vol- 
untary sterilization, so it is equally 
wrong for the state to command sterili- 
zation. Such a command implies the im- 
moral doctrine of the absolute state, that 
man is for the state and not the state 
for man. Hence the decision of Justice 
Holmes in the now famous Carrie Buck 
case is indefensible on ethical and moral 
grounds. Of course that decision is not 
binding in conscience. The state for le- 
gitimate reasons may prevent the use of 
an individual right, by segregation, for 
instance; but this does not and cannot 
imply the right of the stale to destroy 
by mutilation the finality of the faculty 
which is the basis of the individuars 
right. 

And so the “case for sterilization'* 
breaks down all along the line. It sim- 
ply does not make sense. Emotion has 
been substituted for reason, and wish- 
ful thinking for scientific procedure. 
The case for sterilization breaks down 
in its attempted classification as to what 
are the best eugenic breeds and what 
not. It breaks down in Its attempted 
classification of hereditary as completely 
divorced from environmental character- 
istics. It breaks down in its attempt to 
show that sterilization would makie any 
appreciable difference in the number of 


“undesirables'* in the future. And hence 
its economic argument breaks down. 
Since there is no evidence that man will 
be able to reduce by sterilization th4 
number of unfortunates in the future, 
the savings indicated by that method are 
wholly problematical. As a matter of 
fact, sterilization stations, birth con- 
trol clinics, and parole officers are all 
included in the eugenic program, with 
expenses actually increased. And add to 
this that a great number of those actu- 
ally sterilized would still require insti- 
tutionalization. 

Let us not forget the fact that there 
are certain lines of procedure which are 
legitimate and effective as eugenic meas- 
ures. There are two especially which 
will make for healthier and happier liv- 
ing for ourselves and posterity. These 
are the elimination of war and social 
injustice. Sir George Peel states that 70 
percent of. the budgets of five great 
powers is employed either in paying for 
past wars or preparing for future ones. 
War is disgenic. It brings with it an 
ever-widening trail of death, disease, 
insanity, neuroses, economic and finan- 
cial confusion. Social injustice is, in 
large measure, responsible for our 
slums, for disease, for helplessness in 
human life, for despondency and conse- 
quent neuroses. In this country it is 
possible to produce enough that all may 
live well, if the wealth we produce is 
properly distributed through a cultural 
wage, and not allowed to concentrate in 
the hands of a few. And notice this: 
that war and social injustice are too 
often the result of the leadership of 
those who are supposed to be of the 
best eugenic breed : the educated, those 
of social standing and of economic com- 
petency. To pass over war and social 
injustice in the hope of eradicating 
human ills by sterilization may be good 
propaganda ; certainly it is bad eugenics. 

^**The Case for Sterilisation," by Leon F. 

Whitney, page 8 

•March, 1927. Vol. IX, page 117. 

•*^Human Sterilisation," J. H. Landman, page 

^JouraMl of Hortdhy, Vol. 19, 1928, pages 307- 
313. 

®'*The Psychology of Mental Disorders," A. 
Myerson, pages 116-117. 

^'^Human Sterilisation," J. H. Landman, page 

Veuroa/ of Horedfty, 1928, pages 73-81. 
•"Marriage Rate of the Psychotic/' in Journal 
of Nervoua and Mantal Diaoaaaa, Vol. 68, 1928, 
pages 17-27. 

•"The Psychology of Mental Disorders," A 
Myerson, page 123. 

^”The same, pages 121-123. 
oPage 18. 

^^SeiantiBc Amariean, June, 1934. 

'^"Human Sterilisation," J. H. Landman, page 
197. 

»*‘The Eugenic Predicament," S. J. Holmes, 
page 124. 

^•"The Biological Basis of Human Nature," 
H. S. Jennings, page 206. 

^The same, page 242. 

>^The same, page 249. 

^The tame, page 2S0. 

^he same, page 218. 

»>"The Praaent Status of Eugenics," pifs 80. 
•iThe same, page 10. 




Steel Arteries for Boulder Dam 

By R. G. SKERRETT 


W HEN the last of the 7,000,000 
tons of concrete composing Boul- 
der Dam has been placed and 
that titanic barrier has bound together 
the two walls of Black Canyon, a 
reservoir will have been formed reach- 
ing upstream for 115 miles and capable 
of impounding 30,500,000 acre-feet of 
the Colorado River’s flow. The comple- 
tion of that monolithic wedge will rob 
the flood periods of that great 
stream of their destructive 
force and confine those other- 
wise tumultuous waters so that 
they cannot sweep onward un- 
checked to their ultimate goal, 
the Pacific Ocean. But the 
Government engineers will 
then have achieved only part 
of their threefold purpose. 

The public generally be- 
lieves Boulder Dam to be de- 
signed merely to curb the 
Colorado River. This is a mis- 
conception of the undertaking 
as a whole. The flow of the 
river varies greatly in volume 
from season to season. There 
are periods when less than 
3000 cubic feet of water flows 
through the canyon where the 
dam is now rising; then sud- 
denly, when melting snows and 
torrential rains in the distant 
mountains drain into the tribu- 
tary streams, the Colorado may 
flow at a rate of fully 300,000 
second-feet! Large as is the 
total annual volume of flow, 
these great differences mean that de- 
pendent husbandmen on the irrigated 
areas contiguous to the river in Arizona 
and California — especially in the Im- 
perial Valley of the latter state— may 
still be desperately hard put to it be- 
cause there is not sufficient water im- 
mediately available to satisfy the needs 
of their growing crops. On the other 
hand, when the river is on a flood 
rampage, they may have to battle day 
in and day out for weeks to keep the 
river from breaking through defensive 
earthworks and inundating their farms, 
their homes, and other buildings. 

M anifestly, the Boulder Dam 
project must sefve to impound 
flood waters that would qtherwise go to 
waste; and then it must make it pos- 
sible to release those arrested waters 
into the river below the dam so that a 
sufficient volume shall continue onward 


to meet all the requirements of people 
now dependent upon this stream, as well 
as those that shall draw from the Colo- 
rado in the future. This provision calls 
for flow regulation, day in and day out 
the year ’round, that will insure a more 
even flow in the river below Black Can- 
yon than has been the case with the 
Colorado uncurbed. This regulation is 
as vital to the successful service of the 


project as halting the seaward surge of 
floods. 

The generation of power is incidental 
to the broad scheme, but it provides a 
way to reimburse the Government so 
that the undertaking will pay for itself 
without levying upon the nation’s tax- 
payers. When fully equipped, the Boul- 
der Dam power plant will be capable 
of generating a maximum of 1,835,000 
electric horsepower; the current, to be 
sold at an extremely low price, will re- 
fund the first cost plus interest, provide 
funds for maintenance, and insure a 
handsome surpltis within 50 years. This 
cheap electricity will be a boon to in- 
dustrial and domestic consumers located 
within the far-flung range of distribu- 
tion, and the energy will also be utilized 
to help pump water from the Colorado 
over intervening mountains on the 241- 
mile journey from the river to the ter- 
minal reservoir that is to supply Los 


Angeles and 12 associate communities 
that will thus obtain twice as much wa- 
ter as they now consume. This abun- 
dance will take care of their water 
needs for decades to come. 

Before describing the extraordinary 
system by which water held in restraint 
by Boulder Dam will be returned to the 
course of the river under continual con- 
trol, it may be well to sketch the needs 
of the people living in the Im- 
perial Valley as well as those 
occupying the area embraced 
within the Metropolitan Water 
District of Southern California. 
At the present time, about 75,- 
000 people resident in the Im- 
perial Valley are directly or 
indirectly benefiting from the 
500,000 acres of irrigated lands 
that are now under cultivation 
and which produce crops hav- 
ing an average annual value of 
100,000,000 dollars. Another 
half million acres of irrigable 
lands in the Imperial Valley 
can bo made productive, and 
thus double the marketable 
output and the number of peo- 
ple that can be gainfully em- 
ployed there. 

T O this end, the All-Ameri- 
can Canal, which is to trace 
Its Course throughout above 
neighboring Mexico, will take 
water from the Colorado River 
and deliver it to both the Im- 
perial Valley and the Coachel- 
la Valley. The main section of this wa- 
terway will be 80 miles long and is to 
have a maximum capacity of 15,000 
second-feet. From that artery there will 
be a branch canal, 130 miles long, that 
will extend into the Coachella Valley. 
Work on the All-American Canal is to 
start shortly, and that great ditch will 
relieve American farmers from depen- 
dence upon a canal that now leads the 
water to them after first flowing through 
a nearby section of Mexico. The con- 
struction of the Colorado River Aque- 
duct is going forward rapidly, and is 
being built large enough to deliver at 
the terminal reservoir in southern Cali- 
fornia a maximum of one billion gallons 
a day. 

Through a unique and stupendous 
arterial system the regulated flow of the 
Colorado wiU move to the big water 
wheels in the power house at Boulder 
Dam or be returned directly to the 
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One of the huge pipe lections, ready for lowering into 
Black Canyon for installing in one of the great tunnels 
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Schematic diagram 
■bowing a crott-iac- 
tion of Black Canyon 
at the power house. 
Steel headers are shown 
in their tunnels. Fifty- 
foot spillway tunnels 
(not shown) are oR to 
left and right of picture 


course of the river below the dam is filled, the level of the lake will be large and small, and much other re- 
through four groups of immense bal- .590 feet higher than the turbine inlets; search of an exceptional character, the 

anced needle valves. In any case, and at the lowest operating level, the water technicians recommended the use of 

under all conditions, the volume of wa- will be 420 feet above the power wheels, steel arteries to carry the water, and 

ter that may be used to generate elec- The average working head will be 520 that the sturdy piping be housed in 

trical energy, or return to the stream feet, and the static pressure at that stage rock-driven tunnels of sufficiently great- 

through the great outlet valves, will be will be about 225 pounds per square ter diameter than the conduits to permit 

sufficient at all times to insure an ample inch. Water at that pressure would be the exterior of all the piping to be in- 
supply for our own people and for our sure to seek out even the smallest ave- spected at regular intervals. The larg- 

Mexican neighbors who rely upon the nue of escape and, perhaps, quickly est of these conduits have an inside 

Colorado for water. The fabrication and enlarge such a channel. The Bureau of diameter of 30 feet and a wall thickness 

the installing of the steel conduits of Reclamation, therefore, decided not to of 2% inches. The lesser of the pipe 

this extraordinary regulatory system are subject the walb of rock-driven tunneb sections are feet in diameter, and 
the outcome of much intensive and un- to such high pressures, even should the their walls are formed of steel plates 

usual scientific research. One by one, tunneb be heavily lined with concrete, % of an inch thick. In its entirety, this 

difficulties have been overcome, puzzles because they feared that the enveloping unprecedented system will be made up 

have been solved, and technical aids rock in places might yield, the lining of 14,500 linear feet of piping fabri- 

devised that render possible the rapid crack, and the water escape and damage cated from 45,000 tons of steel plating, 

prosecution of the task and the mainte- either the dam itself or some of the Since May, 1933, the multiple sections 

nance of exacting standards of work- associate works. It was necessary to find have been under construction in a big 

manship. some other system of distribution. plant erected for the purpo.se at Bechtel, 

When the basin above Boulder Dam After extensive tests with models, Nevada, about a mile from Boulder 



Plan of Bouldor Dam showing conduits and hcadors 
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Dam. These sections are being placed in 
their designated tunnels, and the first of 
the great 30-foot sections have recently 
been installed at the bases of the four 
monumental intake towers. That accom- 
plishment represents a truly climactic 
stage in this part of the Boulder Dam 
project. 

The contract for the conduits was 
awarded to The Babcock and Wilcox 
Company. For the contract sum of ap- 
proximately 11,000,000 dollars that 
company undertook to fabricate near 
Boulder Dam and to install in the sev- 
eral rock-driven tunnels conduits having 
the following principal characteristics: 


Length, 

Diameter, 

Plate Thickness, 

ft. 

ft. 

in. 

4700 

30 

IIV 1 ..- 2 V 1 

1900 

25 

1®/8-2Vhi 

5600 

13 

lVt.t 

2300 

flVti 

Vs-Vh 


A ll plates are bent cold by a power- 
k. ful set of vertical rolls; and the 
edges of the plates are made ready for 
joining by electric welding on a planer 
that has a bed fully 40 feet long. Each 
erection-section of 30-foot pipe — a sec- 
tion being 24 feet long — is composed of 
six plates, 12 feet wide and about 32 feet 
long. One such section, when ready for 
installing, weighs approximately 140 
tons. Two of these heavy plates weigh 
46 tons and constitute a carload when 
in transit from the steel mill in dis- 
tant Indiana. 

All seams of every erection-section 
are fusion welded; the bonding seal is 
deposited by an automatic welding ma- 
chine that represents years of develop- 
ment. The intense heat of the electric 
arc fuses simultaneously the edges of 
the plates to be joined as well as the 
welding metal that binds them together, 
and the welding metal is deposited in 
successive layers until the groove be- 
tween the plate edges is filled. By form- 
ing the mass of the weld progressively, 
the underlying layers are annealed by 
the heat of the succeeding layers, and, 
finally, a weld is produced that is com- 
posed of fine-grained and very strong 
metal. The welding metal is in the form 
of rods or electrodes which are coated 
with a material that, in fusing, tempo- 
rarily spreads a sheltering film of slag 
over the molten metal. In this way, the 
oxygen and nitrogen of the atmosphere 
are excluded from the still fluid steel, 
which might be impaired if it were ex- 
posed to either of those gases. 

Notwithstanding the precision and 
uniform operation of the welding ma- 
chine, each inch of every weld is ex- 
plored with the aid of extremely power- 
ful X-ray apparatus, aixd the resulting 
radiographs are examined by experts to 
detect any possible deep-seated imper- 
fections. llie faulty area of a weld, thus 
disclosed, is promptly cut out, the weld 


reformed, and then X rayed to make axis at right angles to the lower or main 

sure of its soundness. Before the job is truck. When this duplex vehicle reaches 

completed no less than 400,000 feet of the intersecting main tunnel, the upper 
X-ray films will be used! truck, with the pipe section, is pulled 

After each pipe section is completed oil the lower truck and on to tracks in 
in the shop, it is transferred to a fur- the main tunnel and drawn thence to 
nace where it is held at a stress-reliev- the required position for joining the 
ing temperature that varies with the pipe length with the lengths that have 

thickness of the pipe walls, and then preceded it. 

allowed to cool gradually. This dissi- The various sections arc united by 
pates any stresses that may have been special heavy rivets. In the final as- 



Thc man under the large section gives an idea of sizes 


set up in the section during welding, sembling of the conduits the work will 

Test pieces are examined after the be completed by riveting unriveted 

stress-relieving treatment to make sure joints spaced at intervals of several hun- 

that the conduit section meets the speci- dred feet, and this work will be done 

fications in every particular. when the temperature in the tunnel is 

The sections are moved by a large lower than the lowest average tempera- 

trailer from the fabricating plant to the ture of the water that will flow through 

rim of Black Canyon. The trailer is the conduits. Should this work have to 

about 37 feet long and 22 feet wide, and be done during the hot months, the tun- 

is supported on eight axles on which are nels will be chilled by mechanical re- 

16 wheels fitted with solid rubber tires. frigeration. Thereafter, the conduits 

Upon reaching the rim of the canyon, will have a tendency to expand and not 

the sections are picked up and trans- to contract by reason of the temperature 

ported to one or the other side of the of the water within them, and this ex- 
canyon by the permanent cableway that pansion will automatically increase the 

spans the gorge and is strong enough compression at the pipe joints and make 

to handle unit loads of 150’ tons. The them that much more watertight, 

cableway lowers each section to one of The contractor is allowed five and a 
four landing ledges hundreds of feet half years in which to finish the fab- 

below. There are two landing ledges on ricating of all the pipe and to install 

each side of the canyon, and each ledge those conduits. When completed, these 

is at the portal of a con.structiim tunnel headers and penstocks will be without 

driven at right angles into the canyon a comparable parallel in modern en- 

wall to meet one of the main tunnels, gineering. 

also at right angles, in which conduits # 

are to be placed. 

To transfer the pipe sections from a article in our September issue 

landing ledge, there are double-deck ^ described the aqueduct for supply • 

trucks, each mounted on its own wheels, ing Colorado River water to Los An- 

and the upper truck set sidewise on the geles; another article, to be published 

lower truck. The upper truck bears the soon, will discuss other engineering de- 
pipe section, which has its longitudinal tails of this project , — The Editor. 


Amemca must be 

Self- 

By JAMES W. GERARD 



T he schoolroom and the balance 
sheet — these are the two most vital 
factors in America’s choice of an 
economic policy. We must watch lest 
the red ink on our balance sheet grow 
into a tide that will swamp the happi- 
ness and welfare of future citizens now 
in the classroom. We must devise an 
economic policy which will assure these 
future citizens in the classroom the 
rights that have been the heritage of 
all American citizens — life, liberty, and 
the pursuit of happiness. 

But how shall we do this? Only by 
choosing an economic policy in ac- 
cordance with present day facts. Such 
a policy the Committee for America 
Self-Contained is advocating in urging 
a policy of economic self-containment. 

The whaling industry is dead. And 
international trade, as we have always 
understood it, is dying the same stub- 
born, lingering death. Markets are van- 
ishing. Ports are closing to trade. No 
longer are the products of international 
trade indispensable. They are being 
made at home, or they are being dis- 
placed by some other natural or syn- 
thetic product. Nations are throwing up 
tariff barriers and fortifying themselves 
with quota systems. They are applying 
science and are living more and more on 
their own resources and products. 

F or example, Mexican manufactures 
and tariffs have cut down the Amer- 
ican market there for shoes. Flashlight 
batteries and cigarettes are produced 
in Yunnan Province in South China 
more cheaply than the imported prod- 
ucts. The saltpeter industry in Chile is 
being crippled by the preparation of 
synthetic nitrates in the United States 
and other major countries. 

Yet, this is but one reason why we 
must be self-contained. Out of the 
growth of science has come another de- 
velopment which makes it necessary to 
revise our old ideas of world trade. 
Everyone agrees that, as a manufactur- 
ing nation, the United States is a leader. 
Bt^ a great danger is inherent in this 
very strength. 

Modem methods of mass production^ 


AT this crucial stage of re* 
covery from years of depres- 
sion, when every proposal for 
bringing back prosperous times 
is being assiduously studied and 
some are being experimented 
with, it ill behooves us to cast 
aside any possibility without a 
hearing. The future is still too 
uncertain for us to be sure that 
any one plan will operate to 
solve all our problems or will 
fail entirely. 

For years Scientific American 
has concerned itself with the 
problem of economic national- 
ism in articles and editorials. 
Having nothing to do, per se, 
with international politics 
though it has been called a war- 
breeder-— this problem revolves 
around farm and labor profits, 
agriculture and industry. It is 
vital to the nation’s welfare and 
as such has held the attention of 
scientist and layman, of econo- 
mist and politician. 

In the accompanying article, 
which we asked Mr. Gerard to 
write, there are presented some 
of the reasons advanced by pro- 
ponents of ’’controlled econom- 
ic nationalism” to explain their 
stand. You may or ma^ not 
agree with them. We shall re- 
main editorially neutral, and 
will, therefore, present the other 
side in a near future issue in an 
article by Raymond B. Fosdick, 
noted New York lawyer, who is 
well known for the many im- 
portant public posts he has held. 
—The Editor, 


which have been largely originated and 
developed in this country, have been 
evolved always with a view to operating 
without highly skilled labor or an un- 
due amount of individual planning 
and preparation. Standardization, inter- 
changeability, and repetition have be- 
come watchwords of American mass 
production. Speed has also been an ob- 
jective of primary importance. So skil- 
fully have these ideas been built into 


American machinery that even such a 
delicate affair as the radio tube can be 
made in large quantities by women with 
only the most rudimentary training and 
experience. 

Putting such machinery into the 
hands of workers of other nations, as 
we iiave done extensively since the 
World War, without giving American 
workmen proper protection, spells com- 
petition that can be met only by a slash- 
ing of wages and a breaking down of 
the high standard of living which ob- 
tains in the United States and only in 
the United States. 

This is a real danger which surrounds 
us. It is one with which we must cope. 

S INCE the War, wc have lent enor- 
mous sums abroad, presumably to 
finance exports. We made these loans 
without the slightest regard for the laws 
of good business — we ignored or forgot 
the fact that there are only three ways 
of repaying these debts: in gold, which 
most of our debtors do not have; in 
credit, which, in the long run, leads only 
to more credit or to entanglements; or 
in goods, which would throw thousands 
of Americans out of work. Thus, upon 
an already staggering total of war loans, 
we have piled another mass of debts. 

These and similar mistakes are what 
the Committee for America Self-Con- 
tained wants America to avoid. America, 
the Committee believes, has learned — 
or should have learned — its lesson in 
foreign trade. We should formulate a 
national policy in the light of experi- 
ence. If this is to be done, what is our 
first step? 

In considering our exports, we must 
consider the amount of imports we can 
permit with safety to our industries and 
labor. The Committee for America Self- 
Contained does not propose that imports 
and exports should be completely elim- 
inated. Neither does it propose to cause 
ourselves inconveniences by striving too 
rapidly for self -containment. It does pro- 
pose that we import only commodities 
which at present we cannot, or that it 
does not pay us to, manufacture or grow, 
or that our chemistry cannot produce# 


m 





It is proposed to buy from nations wbo 
buy from us and in that connection, 
that our dealings with every nation be 
perfectly balanced on a bookkeeping 
basis, passing through and controlled 
by some central agency. 

Only in such a way can we be the 
masters of our economic life. It is abso- 
lutely essential that we keep a ledger 
in which all outgoing and incoming 
transactions are strictly balanced. Once 
we have done this, we can turn resolute- 
ly to solving some of our internal proh- 
iems. 

Our foreign trade must be put on a 
sound bookkeeping basis — a fair return 
for a fair product. The Committee, 
therefore, concurs in the action of Con- 
gress in granting authority to the Presi- 
dent to deal with other nations and to 
effect an exchange of commodities by 
means of changes in the tariff. For with 
the high tariffs and embargoes imposed 
by other countries today, the situation 
is such that only through reciprocity 
can we sensibly extend our foreign 
trade. 

O UR present troubles are due largely 
to the fact that the buying power 
of agriculture is below that of industry. 
In recent years, the incomes of 8,500,000 
agriculturists have not kept their ratio 
with those of industrial workers. For 
example, in 1927 the farmer made 
1387 dollars to the salaried worker’s 
2084 dollars and the wage worker’s 
1205 dollars. In 1930, the bottom 
dropped out of the market ; wheat 
dropped 50 percent; cotton, over 65 
percent. In 1932, the farmer made ap- 
proximately 600 dollars — just barely 
enough to buy the necessities of life. 
And what happened? Simply this: 
81,500,000 farmers bought far less of 
industrial products, and, consequently, 
millions of factory and other workers 
lost their jobs. And one reason why 
farm prices have been down is because 
they have been world prices. 

The Committee for America Self- 
Contained believes the farmer to be a 
key man in the situation today. If he is 
helped, buying power of the nation is 
restored. A simple plan of helping him 
is suggested by Samuel Crowther in his 
book, “America Self-Contained:” 

“Make the import of all agricultural 
commodities (wheat, cotton, etc.) that 
come into competition with our own 
products discretionary with the Secre- 
tary of Agriculture, the discretion being 
given so that, in the case of a crop 
failure, the consuming public will not 
suffer. The Secretary would, for each 
commodity, then set a domestic quota. 
For instance, if the records showed that 
80 percent of a crop wd^ consumed at 
home and 20 percent expqrtcd, the Sec- 
retary would set that quota before the 
planting season. Then he would fix a 
min i ffium price for domestic sales of 


that commodity — this price being rough- 
ly the world price plus the tariff. The 
export surplus would go out at world 
prices and would not be of great con- 
sequence, for, if the American farmer 
could get the benefit of the tariff for his 
domestic sales, he would not have to 
bother about the price the surplus 
brought. It would be velvet.” 

Admittedly, for the time being at 
least, the farmer of this country must 
be permitted to sell his surplus else- 
where. The America Self-Contained 
movement does not aim to stop such 
legitimate outlets as are at present 



James W* Gerard, Ambassador 
to Germany during Empire days 


necessary for cotton, tobacco, and other 
farm products, but will do everything 
within its power to make them more 
profitable. But primarily, American self- 
containment will aim to assure the 
farmer a firm, well-paying market for 
the bulk of his produce. 

But there is little point in striving to 
evolve a program to aid the farmer, if 
we are to evade the main issue. No 
domestic plan to improve the farmer’s 
lot will be of lasting benefit until Amer- 
ican farm products are freed from world 
price fluctuations. This can only be 
done through a clear-cut policy of self- 
containment. 

We are not in the toddling stage of 
industrial development as are some of 
our South American neighbors, for ex- 
ample, who must ship raw products and 
depend largely on others for their manu- 
factured goods. We have raw materials, 
the brains, initiative, and organizing 
ability needed to make us economically 
independent. We have the wealthiest 
and most powerful economic machine in 
the world at our command. 

Due to the tremendous advances we 
have made since the war by the use of 
science, we are no longer dependent 
upon Germany for our dyestuffs and 
our medicaments. Nitrates from Chile 
are being replaced by our synthetic 
product, which promises to free our fer- 


tilizer and explosives industries {roiu 
dependence on the outside world. Cof- 
fee, tea. silk, tin, raw rubber, and a few 
minerals continue to be about our only 
important necessary imports. And we 
are making inroads even here. In Amer- 
ica has come the invention of a synthetic 
rubber, [So-called. There are two; Du- 
prene and Thiokol. — EdJ] superior in 
many ways to the natural gum. This 
synthetic rubber is still in the process 
of being perfected, but it promises one 
day to be profitably adapted to common 
rubber goods on a mass production 
basis. Science has freed, or is freeing, 
us from every important demand on 
the outside world. 

We are right now our best customers. 
We are not poor. Half of the world’s 
business is conducted within our bor« 
ders. We have a much higher income 
per capita — more buying power right 
here within our borders — than our most 
fortunate, most successful neighbors. It 
should be remembered that our export 
trade, even in prosperous times, is 
negligible — rarely exceeding 8 percent 
of our national production. The aver- 
age income per capita for the whole 
world, including the United States, was 
153 dollars in 1929. For the United 
Slates, it was 657 dollars. In 1930, the 
average retail sales per capita in the 
United States were 407 dollars, which 
is larger than the average net income 
of any people except the Canadians. 

T he possibilities of the American 
market so exceed the possibilities of 
foreign markets that the adoption of 
any policy except that of self-contain- 
ment seems to be flying in the face of 
common sense and good business. 

America self-contained means a high- 
er standard of living for all of us. It 
means the American market preserved 
for the American workman. And it 
means the return of that security which 
we sacrificed when we began to place 
so heavy a dependence on the profits of 
foreign trade. 

Once we have restored a balance be- 
tween agriculture and industry, once 
our foreign trade is on a sound book- 
keeping basis, once our labor is pro- 
tected against cheap foreign labor, we 
could achieve economic self-sufficiency 
and plentifully distribute our great 
wealth among ourselves. Farm and fac- 
tory could exchange one another’s max- 
imum production. 

This goal, American self-containment, 
is attainable. It is squarely up to us to 
go toward it through organized plan- 
ning. 

• 

^ The Committee for America Self^ 
^ Contained has headquarters at S7 
William Street, New York, N. Y,, from 
which it is sending literature on Amtrv 
can self -containment^ free upon request. 









THE AMATEUR AND HIS MICROSCOPE— XH 


Some Tricks of the Trade 

By JOHN F. BRANDT 

Bauich A Lomb Optical Company 


W E cannot study the microscopic 
very long without acquiring a very 
firm belief in the importance of 
small things. The same is equally true 
in everything else. We would not look 
forward with equanimity to being op- 
erated on by a surgeon who had never 
held a scalpel in his hand but who had 
read books on surgery by the hundreds. 
Why? Mainly because we could not he 
sure that he had learned those tricks 
of the trade which would allow his pa- 
tient to go around saying, ‘'Have you 
heard about my operation?”, instead of 
asking, “Have you a size IVh halo?” 

In general, these little tricks of the 
trade arc quite overlooked by the hooks 
on any subject. The author himself 
either uses tliem so naturally that he 
has quite forgotten that they are not a 
part of the equipment of the beginner 
in his subject, or else he was forced to 
leave them out because of the necessity 
of cramming a life-time study between 
the two covers of a single book Once 
in a while, however, writers forget the 
rules, or memories of their own early 
days come suddenly to start their hands 
awriting. Let us sec what 
we can find among these i 
most fortunate lapses— 

“tricks of our trade in mi- 
croscopy.” 


I i 


Points on 

Keep Both Eyes Open : drawn out 
There is nothing new about 
this rule of using the microscope. But 
how many of us have tried it and at 
last have taken instead to holding our 
hand over the other eye, or at least to 
squinting? You will find it a great help 
if you place the microscope on a sheet 
of dull black card, such as that which 
is used for making signs and price tags 
in department stores. Its use is a case 
of simply following the principle of not 
having any bright light reflected into the 
“other” eye, which you are trying to 
forget. If you slant your head slightly, 
so that the eye you are not using looks 
away from the microscope, instead of 
along the body tube, you will find it a 
help. An eye shield, with notch for the 
nose, may be placed at the eye piece. 

Fine Focusing: You can make a sat- 
isfactory adjustment of the focus on 
microscopes which have a draw tube 


hut no fine adjustment, by focusing as 
carefully as possible with the coarse 
focusing adjustment and then moving 
the draw tube up and down very slightly 
with a twisting motion. 

Illumination: Many professional 
microscopists use a piece of flashed opal 
or ground glass directly in 
front of the mirror, even 
though the light source has its 
own ground glass window. You 
need only to have a piece of 
glass large enough so that the 
ti»p edge can be leaned against 
the front edge of the stage on 
the microscope. 

Fillers are excellent things 
to use for both visual and pho- 
tomicrographic work. As soon 
as you become accustomed to 
them you will find that they have greatly 
increased the resolution of the micro- 
scope and are easier on the eyes. The 
green filter used in photographic work 
is recommended. This can be bought of 
any photo supply dealer. If you would 
like to experiment with different color 
filters, without going to too 
T,. great an expense, you can 

make some yourself. Fix an 
ordinary photographic glass 
negative without first expos- 
ing it to the light. The gel- 
atin that remains on the 
plate may now be tinted 
with various colored dyes as you wish. 
Simply dip the plate in a bath of dye, 
or paint it with a soft brush. 

A Simple Life Cell: One of the diffi- 
culties of studying or photographing 
living protozoa and infusoria is that they 
insist on swimming hastily out of the 
field of view. After a while you begin 
to think that they certainly must be 
very self-conscious creatures who resent 
this intimate inspection of their daily 
life. There are several methods of slow- 
ing them down (dissolving a tiny men- 
thol crystal in the water, or thickening 
the medium with gelatin) but you can 
also make a cell just the size of the field 
of view. Mould some paraffin by melting 
it and pouring it into a tube made of 
ordinary writing paper, slightly larger 
than the size of the cover glasses you 
are using. When the wax is hard, drill 



A wash bottle 
for the micro- 
scopist’s use 


a small hole in the center, the size of 
the field of view at whatever powers you 
wish to use. This, naturally, requires a 
trial and error method and examination 
under the microscope. When you have 
the right sized hole pierced in the par- 
affin, slice off a very thin sec- 
tion of it, either in a microtome 
or with a wet razor blade. 
Again use the trial and error 
method to determine when the 
sections an^ of just the right 
thickness to prevent the or- 
ganisms from swimming out of 
focus. Rub a little Vaseline on 
both the top and bottom of the 
section, place it in the middle 
of the slide, drop the organ- 
ism into the hole in the center 
and cover with a cover glass. 
Mr. Infusoria is now forced to 
remain in the spotlight! 


glaN tubing 
into thin air 


The Well Known Amieba; If you 
have had difficulty in finding that very 
interesting bit of protoplasm, the amie- 
ba, here is a method of capturing which 
usually gets results. Gather a handful 
of dried leaves that have fallen from any 
tree, and boil them in water until you 
have a nice thick soup. Pour the whole 
thing into a quart jar and allow it to 
cool to room temperature. Now put in 
a few more dried, hut uncooked, leaves 
and wait for a scum to form on the 
surface of the water. In this scum you 
will find, in all probability, a large 
number of ammbas, though they will be 
somewhat smaller than those usually 
found on the leaves and stems of pond 
plants. 



An eye shield for the microscope 

Turn Them Over! The micro-ma- 
nipulator is a device for dissecting, in- 
jecting and generally annoying micro- 
scopic specimens. The tools used on the 
micro-manipulator are simply small 
glass tubes drawn out to a fine point. 
The author has known professional mi- 
croscopists to get very good results sim- 
ply by using these tools in their own 
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hands. If you feel like experimenting, 
purchase some capillary tubing from a 
laboratory supply house. Heat this over 
an alcohol lamp or a micro burner, as 
the Bunsen burner or the flame of a 
gas stove is so hot that it makes some- 
what difficult handling. When the tub- 
ing is sufficiently soft at the heated 
point, draw it out so that it has about 
one half of its original thickness and 
allow it to cool. Again heat it in the 
center of the thinner portion thus pro- 
duced and, when soft, draw it out sharp- 
ly until it pulls apart, leaving a very 
sharp point. The result is a small glass 
“poker,” whose handle is the original 
size of the capillary tube, its end nar- 
rowed down to about one half that thick- 
ness, and then abruptly fading off into 
thin air. It takes some practice to make 
these properly, and you will often break 
them, but they will offer no end of pos- 
sibilities. The point can be bent, straight 
or curved, as you wish. 

The WAsii Bottle: You are probably 
familiar with the wash bottle used in a 
chemical laboratory. In microscopic 
work we must use very small quantities 
of liquids on occasion and this wash 
bottle is a very convenient form. We can 
easily make one or several for our own 
laboratory. The necessities are a bottle 
of whatever size you wish, a two-holed 
rubber stopper to fit this bottle, a short 
length of glass tubing and an ordinary 
medicine dropper. 

The glass tubing is heated over a gas 
flame or Bunsen burner, and drawn out 
and broken off so that it has a very small 
opening. It is again heated in about the 
center and bent over to 8<miething less 
than a 90-dcgrep angle. The unpointed 
end of the tube is now inserted far 
enough into the rubber stopper so that, 
when the stopper is inserted in the bot- 
tle, the tubing comes just a little above 
the bottom. The medicine dropper is 
inserted in the other hole in the stop- 
per, but not far enough down so that its 
point will touch the reagent or dye kept 
in the bottle. When the bulb of the 
medicine dropper is pressed the atmos- 
pheric pressure drives the li(]uid up 
and through the tube so that it can be 
deposited on the slide in whatever quan- 
tity is desired. When the bulb is re- 
leased the liquid in the tube is pulled 
back into the bottle, accompanied by 
some air which makes up in volume for 
the amount of liquid used. Since the 
tube is bent over, no dust can get into 
the liquid. An empty bottle of this type 
may also be used for sucking out excess 
liquid, as in a live cell. 

Embryology: If you^are interested in 
embryology it is not absolutely neces- 
sary that you go in for chick embryos 
and the like. Fish eggs can be studied 
from the moment of laying up until the 
young finally absorb the yolk sacks. 


without any difficulty and at almost no 
expense. The small tropical fish, which 
can be purchased at any pet shop or 
aquarium store, are the best for the 
home aquarium and are extremely in- 
teresting in themselves. The necessities 
are a five-gallon aquarium, some sand, 
plenty of plants to oxygenate the water, 
and a heater and thermostat to keep the 
water at about 76 degrees. 

Place the tank in a north window 
where it will receive plenty of light, but 
not sunlight. Medakas are beautiful lit- 
tle fish, and a pair of these is quite 
inexpensive and easy for the beginner 
to breed. Their eggs will be found to 
resemble tiny bunches of grapes hang- 
ing on the seaweed. 



A Mh ro-Projk'toh: For your own 
amusement and that of your friends, a 
micro-project(»r should be a part of your 
equipment. The only essentials, aside 
from your microscope, are a powerful 
illuminating sourci* and some form of 
screen. A 100-watt bulb will .serve as an 
illuminant. A 52-candle power automo- 
bile headlight bulb, also, is excellent 
because of its concentrated filament. 
Mount the bulb in any convenient man- 
ner to direct the light to your micro- 
scope mirror, or into the condenser if 
the microscope can be Inclined. If pos- 
sible, form an image of the light source 
on the specimen with a condenser. A 
number of different materials can be 
used for screens. A large sheet of smooth 
white paper, thumbtacked to the wall, 
makes a very good projection surface. 
These can be purchased from a printer. 
Draughtsmen’s tracing cloth stretched 
tight in a two-foot square frame of wood 
forms a “tran.s lucent’^ screen. That is, 
the screen is between the micro-projec- 
tor and the audience, which sees the 
image as if on the ground glass of a 
camera. Plan to project at the lowest 
powers of your microscope at distances 
from two to four feet, unless you have 
an extremely powerful light source. 

• 

Editor’s Note: We have received for 
review a copy of a newly published book 
entitled ** Adventures with the Micro^ 


scope,*^ by Julian Z). Carrington, Ph,D,, 
microscopist of the Frank A, Ward 
Foundation of Natural Science at the 
University of Rochester, and have read 
this volume with keen interest. It cov- 
ers just about everything under the shin^ 
ing sun which could be regarded as pos- 
sible work or fun for the amateur mi- 
croscopist. the microscope and its op- 
eration; microscope accessories; col- 



Bright and dark field illumination 
contrasted-— dark above and bright 
at left. In the dark field illumina- 
tion the light strikes the object 
from the sides, and none comes into 
the eye dircedy; what does reach 
the eye comes from the object. It 
very often reveals added details 


Iccting mu ro( osniic matenals (proto- 
zoa, algae, and so on) ; soil microscopy ; 
mineral microscopy ; insect microscopy 
and technique; hair and fur microsco- 
py; photomicrography; draiving with 
the microscope ; plant studies (sec- 
tions); bacteria studies; tissue study; 
microscopy of body parasites, and other 
things. No such book has ever been 
made available to the English-speaking 
amateur, and this is the hook we have 
long wished someone would write, for 
there has hecn no all-around hobby 
hook for the amateur microscopist and 
we have been foned to recommend 
makeshifts. Its vieivpoint is strictly ama- 
teur and It is practical. It has 455 pages 
and 565 illustrations, and is a large 
book. 

In a whimsical chapter at the end 
we learn from Dr. Watson that Sherlock 
Holmes has found a suitable occupation 
for his later years, having established 
the ** Sherlock Holmes School of Crimi- 
nology^* in Baker Street, his old haunt. 
Microscopes appear to be the sun around 
which the school revolves — microscopes 
for comparing earth samples, bullet com- 
parison microscopes, hair and fiber, fin- 
ger-print microscopes, and so on. 

We do not sell this book, although 
it can be purchased. It is sponsored by 
the Bausch and Lamb Optical Company 
of Rochester, New York, and its sale is 
meanly linked with the sale of a micro- 
scope. In spite of phis we can sincerely 
recommend it as an excellent work. 
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Bathysphere Has New Quartz 
Windows 

E arly in August Dr. William Beebe 
and his associate, Otis Barton, broke 
all deep-sea diving records in their bathy- 
sphere by descending 3028 feet beneath the 
ocean surface off Bermuda. This famous 
spherical diving chamber is equipped this 
year with windows of fused quartz, the 
blanks for which were furnished by tbe 
General Electric Company and were accu- 
rately ground and polished by the A. D. 
Jones Optical Works. 

These clear fused quartz windows pro- 
vided perfect protection during the record 
dive and no doubt will prove as satisfactory 
at still greater depths to which Dr. Beebe 
and Mr. Barton expect to descend shortly. 
Fused quartz has a crushing strength some- 
where between six and sixteen limes that 
of glass, while its low coefficient of expan- 
sion permits the windows to be subjected 
to severe changes of temperature without 
danger of cracking ; yet the transparency is 
higher than that of glass. 

The three fused quartz windows used in 
the bathy8phere-~“eight inches in diameter 
and three inches thick — are made from the 
highest quality of rock crystal fused in a 
vacuum and then subjected to high gas 
pressure while in the molten state. If such 
a large mass of crystal as is necessary to 
make each of these windows were fused in 
air it would be opaque due to innumerable 
gas bubbles, but by fusing in a vacuum, 



Tightening clamps that hold the 
quaru windows in the bathysphere 
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tbe number and size of bubbles is greatly 
reduced, and many of those remaining may 
contain gas at a very low pressure or arc 
evacuated spaces caused by the condensa- 
tion of silica vapor which formed them at 
the high temperature of 1800 degrees. 
Centigrade, necessary to cause fusing. 

In spite of the manufacturing difficulties, 
the round quartz blanks used for the bathy- 



Fused quartz bathysphere windows 


sphere windows cost as little as 160 dollars 
each, in the rough. 

In the Bermuda seas, many millions of 
strange creatures that inhabit the blackest 
of the ocean half a mile deep will be 
studied by Dr. Beebe, who now will be able 
to photograph all stages of sea life — ^pro- 
tected by accurately ground and polished 
fused quartz windows of maximum strength 
and transparency. 


Noiselegg All-Wave Radio 
Antenna Sytlem 

A SINGLE antenna with automatic fre- 
quency selector and impedance match- 
ing switch whereby either an ideal broad- 
cast or ideal short-wave antenna circuit is 
provided for intercepted signals, with a 
positive minimum of background noise, is 
announced by the Technical Appliance 
Corporation of Long Island City. Known as 
the H-F (High-Fidelity) All-Wave An- 



Antenna and receiver units for the 
new noiseless radio antenna system 


tenna System, the arrangement is available 
in complete kit form including wire and 
insulators, or as individual antenna and 
receiver units. 

This noiseless all-wave antenna system 
is intended primarily for all-wave receivers. 
It provides the efficiency heretofore attained 
only through the use of separate broadcast 
and short-wave aerials, with the added fea- 
ture of minimum background noise. 

Two units comprise the heart of the sys- 
tem. The antenna unit, a compact alum- 
inum-encased device with screw binding 
posts to hold the ends of the aerial wire, is 
inserted at or near the center of a single- 
wire aerial. The unit automatically routes 
signals through the most desirable combina- 
tion of aerial and downlead. The companion 
set unit, mounted near the receiver, is pro- 
vided with a switch for impedance selection 
whereby to obtain the most effective cou- 
pling between receiver and downlead. A 
twisted-pair cable for the downlead can- 
cels out inductive interference or back- 
ground noise, including the usual trouble- 
some automotive ignition interference. The 
new system is licensed under the A. A. K. 
antenna system patents. 


Chemicals Repalne Ravages of 
‘♦Red Tide” 

T urning back the ^red tide,*’ which 
periodically sweeps in from the set to 
wreak havoc with the pearl-oyster beds 
along the coast of Japan, is one of tbe most 
recent and romantic applications of mod- 
em chemistry. Large greas of tbe sea along 
Ise Bay are used for the cultivation of pearl- 
oysters and the jeweb produced by the 
crustaceans are the basis of a large and 
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prosperous Japanese industry. But even the 
pearl growers have their trids and tribula- 
tions, for now and then the “red tide*’ ap- 
pears — an onslaught of red micro-organisms, 
so small that 25,000 of them have plenty of 
room to circulate in a single cubic centi- 
meter of sea water. But they color the water 
red — ^and they cause millions of dollars 
worth of damage each year to the pearl- 
oyster beds. 

Japanese chemists have found that they 
can halt the ravages of the “red tide” by 
diffusing certain chemicals through the 
oyster bed. A solution of ferric chloride 
does the trick; so does chlorine gas. Motor 
boats have been rigged up with apparatus 
to spread these chemicals through the in- 
fested areas by discharging a stream of 
them from the stern of the boat in such a 
way that they are churned into the water 
by the propeller. — A. E. B, 


Snakes Not Speed Demong 

T he popular idea that snakes move with 
extreme rapidity was put to test and 
found wanting in snake speed trials made 
and reported before a meeting of the Amer- 
ican Association for the Advancement of 
Science by Dr. Walter Mosauer of the Uni- 
versity of California at Los Angeles. 

A man can walk faster than the fleetest 
snake, upon which Dr. Mosauer held a stop 
watch, can glide, for the maximum velocity 
did not exceed three and one third miles 
per hour, approximately equivalent to 67 
seconds for the hundred-meter dash. 

The snake’s reputation for speed is based 
on the deceptive grace of its smooth, fluent 
undulatory gliding. Dr. Mosauer concluded. 
The snake’s apparent flashing speed is an 
optical illusion. 

Of seven typical North American snakes 
tested, the red racer was speediest, while 
the California boa, with a rate of only a 
quarter-mile per hour, was slowest of all. 

Dr. Mosauer admitted that these speed 
records might be broken by vigorous and 
excited reptiles during sudden speed bursts 
and that some tropical snakes may double 
or treble the American records. But he is 
confident that a man can easily outrun any 
snake of the United States and possibly of 
the world . — Science Service, 


Bottle Seal Cannot be Counter- 
feited 

S cientists, setting about to foil the 

bootlegger, have developed a type of 
seal for bottles which cannot be counter- 
feited. The Bureau of Industrial Alcohol 
of the United States Treasury Department 
has approved the use of these seals over 
the government tax stamp, according to the 



Botib segla that cannot ba copied 


manufacturers of this new protective device. 

During prohibition, bootleggers developed 
Imitation into more or less of an art and 
thereby were enabled to give liquor pack- 
ages every appearance of being genuine. 
With the coming of repeal, the practice has 
been continued. 

The principal reason why the new seals 
cannot be simulated is because the cellulose 


WALTER FRANKLIN 
PRINCE 

READERS of Scientific 
^ American, fanuliar with 
the writings of Dr. Walter 
Franklin Prince, will grieve to 
hear that Dr. Prince passed 
away on August 7 at his home 
in Hingham, Massachusetts, at 
the age of 71. A graduate of 
Yale, Dr. Prince has long been 
associated with psychic research 
work, at first with the American 
Society for Psychic Research, 
and later with the Boston So- 
ciety. He was also Past President 
of the Society for Psychical Re- 
search, London. 

For many years Dr. Prince 
was a member of the staff of 
Scientific American, co-operat- 
ing actively in all matters per- 
taining to psychic phenomena, 
and contributing numerous 
articles on allied subjects to 
these pages. We mourn the 
passing of our fellow worker, 
who has left a gap in the ranks 
that will be difficult to fill.-— * 
The Ediicr, 


material used in making them can be pro- 
duced only in a plant involving a heavy 
investment of capital and requiring an un- 
usual degree of technical knowledge and 
skill for its operation. Besides, these pro- 
tective seals can be obtained only by 
reputable concerns or individuals. 

There are two styles of these seals. One 
is so made that it is sufficiently transparent 
to permit seeing the government stamp 
through it, though it appears opaque from 
a distance and provides a background for 
the trade mark of the distiller, a facsimile 
signature or lettering. 

The other style is opaque front and back, 
but’ has transparent “windows” at the sides 
which give a clear view of the strip stamp. 
The opaque portions provide space for a 
trade mark or other means of identification. 
The identifying mark is applied by the im- 
pregnation of the seal material during the 
process of manufacturing. This is a secret 
method and cannot be imitated by boot- 
leggers. 

The seal, as it comes from the factory, is 
in the form of a band or sleeve and is 
moist. It is applied over the cork or stopper 
and the neck of the bottle and the govern- 
ment stamp. As the band dries it shrinks 
tightly around the container. 


Floors of Many Woods 

F loors in so rooms of the United States 
Forest Products Laboratory, Madison, 
Wisconsin, have been laid with a varied 
and colorful assortment of American woods 
to demonstrate and test the merits of dif- 


ferent patterns and finishes, as well as to 
acquaint the general public with the at- 
tracuons of different species and types of 
grain. The materials range from straight- 
grained quarter-sawed western hemlock 
laid up in conventional lengths to walnut 
laid in 8-inch built-up squares. 

Three main types of flooring are now in 
place throughout the Forest Products Lab- 
oratory as a whole — wood flooring strips 



Sections of wood flooring of vari- 
ous types, laid for test purposes 


and blocks, pressed wood fiber tile, and 
linoleum, the last-named qualifying very ap- 
propi lately among forest products because 
of its large content of cork, wood flour, and 
forest-produced resins and oils. All of the 
floors were laid over concrete of average 
flatness. Some of the woods used have only 
recently been considered for flooring pur- 
poses, and others were installed to demon- 
strate unusual effects that can be obtained 
when extreme durability is not essential. 


Overweight Men Healthier and 
Stronger 

O VERWEIGHT young men have more 
physical endurance, greater resistance 
to infectious diseases, and are less likely 
to develop nervous or mental disorders than 
young men who are underweight. 

These conclusions were drawn from a 
study of accepted entrants to the Royal 
Air Force and were reported by Dr. H. A. 
Treadgold, Group Captain, Royal Air Force, 
to The Lancet^ medical journal published 
in London. 

Dr. Treadgold compared the men’s 
weights when they entered the Royal Air 
Force with their accomplishments in ath- 
letic competition and records of sick leave 
and invaliding from the Service. 

“There is a definite relationship between 
varying degrees of body-build and function- 
al efl&ciency, whether viewed from the points 
of capacity to endure severe or prolonged 
physical or mental stress or resistance to 
disease generally,” he found. 

“Capacity to endure severe or prolonged 
physical stress as evidenced by athletic 
prowess is found most commonly among 
the over-weights. An exception to this is 
seen in long-distance athletes among whom 
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underweight is commoner than overweight. 

**The greater the degree of underweight 
on entry, the greater the likelihood of in* 
validing from the Service on medical 
grounds. 

**It is uncommon for overweight individu* 
als to become underweight and vice-versa.** 
— Science Service, 

Scientific American Inspires 
Development of a Modem 
Geophysical Instrument 

T he October, 1932 issue of the Scien- 
tific American described briefly an in- 
strument for detecting the presence of elec- 
trically conductive ore beds and metallic 
deposits which are buried at moderate 
depths beneath the surface of the earth. 
This instrument, which was termed an Ore 
Detector, was designed and constructed, on 
special order from mining interests, by the 
geophysical firm of William M. Barret, Inc. 
This organization now announces the de- 
velopment of a simpler, more portable, and 
decidedly more economical instrument, the 
Terrometer, for accomplishing the same re- 
sults as their original special-order appara- 
tus, and which is suitable for general dis- 
tribution. “The development of the Ter-‘ 
rometcr,*’ says Mr. Barret, “was largely 
prompted by the evident and genuine in- 
terest aroused by our special-order appara- 
tus described in Scientific Amfjiican.** 
The new instrument consists essentially 
of a high-frequency oscillator and sensitive 
detector, maintained in rigid alignment by 
supporting arms, and provided with carry- 
ing handles for manual transportation. The 
Terrometer is equipped with a nigged 
pointer-type galvanometer for indicating the 
response due to the presence of differential 
conductivities. 

In operation, the oscillator produces a 
high-frequency electromagnetic field which 
not only reacts on the detector but enters 
the earth and penetrates to a considerable 
depth. Initially the orientation of the os- 
cillator and detector is such that, with no 
disturbing mass in the neighborhood of the 
instrument, a minute exciting current flows 
in the detector circuits. The magnitude of 
the detector excitation, which may be con- 
trolled by varying the angularity of the os- 



Showiag how the geophysical in- 
aCfwmctit is carried when in use 


dilator, is so adjusted that approximately 
midsoale deflection is indicated by the gal- 
vanometer connected to the output termin- 
als of the detector. If an electrically 
conductive mass be now brought within the 
effective range of the oscillator field, then 
this mass causes a secondary field which 
reacts on the detector circuits and thereby 
produces a change in the galvanometer 
reading. 

The Terrometer is particularly suited to 
mapping the distribution of buried pipe- 



Two easily carried units consti- 
tute the geophysical instrument 


lines which transport oil, gas, water, and 
so forth; to mining problems involving the 
detection of relatively shallow deposits of 
elements and minerals whose conductivi- 
ties differ sufficiently from the country rock; 
to the search for buried treasure; and, in 
fact, to the multitude of problems that re- 
quire the location of hidden masses of elec- 
trically conductive materials, or materials 
whose conductivities differ sufficiently from 
that of the surrounding media. 

The manufacture and distribution of the 
Terrometer will be under the direction of 
the Engineering Research Corporation, 
Giddens-Lane Building, Shreveport, Lou- 
isiana. 


Tin Preserves Grapefruit 

HILE chemists are energetically 
searching for some substance, such as 
an enamel, with which to coat the inside 
of tin cans to prevent attack of metal by 
contents, along comes the odd discovery 
that the very action they seek to prevent 
seems to be beneficial, at least in the case 
of one popular delicacy — canned grapefruit. 
A. E. Stevenson, writing in Industrial and 
Engineering Chemistry^ reports that experi- 
ments have been made with several dif- 
ja^t enamels but none, so far, has been 
as saligfactory as plain cans. 

Canned grapefruit when stored at ordinary 
temperatures gradually becomes slightly 
yellow. When packed in plain cans, the re- 
ducing action of tin has a bleaching effect 
which retards odor changes. In the en- 
ameled can, the color change, therefore, is 
more rapid. In addition, grapefruit packed 
in enameled cans has a slightly different 
and less agreeable flavor than that in plain 
cans; this difference in flavor is apparently 



connected with changes which are retarded 
or prevented by direct contact with tin. The 
change in color of grapefruit in plain cans, 
together with the toughening which ac- 
companies it, is retarded by low storage 
temperatures. — A. E, B, 


Is ^^Empty^^ Space Empty? 

T he cluster of stars or galaxy of which 
the sun and the earth are a part is only 
one of 100,000,000 similar galaxies which 
modern telescopes can now see, declares 
Dr. J. A. Anderson, astronomer of Carnegie 
Institution’s Mount Wilson Observatory. 

In our own galaxy there are over 10,000,- 
000,000 stars. So spread apart are they, how- 
ever, that if each one were represented by 
a tiny raindrop only one eighth of an inch 
in diameter, each would have to be sepa- 
rated by a distance of four miles from the 
next one to present a picture of our galaxy 
in respect to its star distribution, declares 
Dr. Anderson. 

Thus only a minute fraction of space is 
occupied by matter. “Is the rest empty?’* 
asks Dr. Anderson. Not necessarily, he says. 
There is good evidence that in the empti- 
ness of space between the stars of our own 
galaxy there exists a very tenuous medium 
consisting of neutral atoms of sodium and 
ionized atoms of calcium which have lost 
one electron and become electnfied. Some 
estimates, Dr. Anderson declares, maintain 
that the total mass of this tenuous matter 
is about equal to the mass of the 10,000,- 
000,000 stars the galaxy contains. 

Flying about through space also, he says, 
is the enormous amount of energy given off 
by all the stars in the form of radiation. 
In part the radiation is visible but much of 
it is invisible. Science Service^ 


New Type Electric Refrigeration 

r f its announcement recently of a radically 
new type, low-priced electric refrigerator, 
the Croslcy Radio Corporation has taken 
another important step in its efforts to make 
electric refrigeration available for prac- 
tically every family. This latest development 
is a small, compact, highly efficient electric 
refrigerator chest -the first of its kind to 
be offered by the industry. 
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Contruting mrith the ordinary electric 
refrigerator with iu door swinging out 
from the front, the new ‘‘Chest Shelvador** 
opens at the top. It has a capacity of two 
cubic feet net and 4.2 square feet shelf 
space. Additional storage space for small 
articles of food is made available through 
this unique door. The standard Crosley com- 
pressor with a % horsepower motor assures 
both highly efBcient refrigeration and low 
electrical current consumption. The two ice 
trays have a capacity of at least two pounds 
of ice. 


A Noteworthy Amphibian 

O NE of our photographs shows a new 
Curtiss-Wright amphibian designed by 
Captain Frank Courtney, in one of its flight 
tests over Long Island Sound. In these 
columns we no longer seek to describe even 
briefly every new airplane that is placed on 
the market. The comparatively new air- 
plane art has reached a certain stage of 
convention and similarity, but this new 
amphibian has many novel features. 

The power plant is of distinct originality. 
A 365 horsepower Whirlwind engine is em- 
ployed, mounted well forward within the 
upper wing of the biplane cellule. Yet a 
“pusher” propeller is used; that is, one 
mounted in the rear of the wing. This rear 
mounting of the propeller is possible be- 
cause the drive is carried aft on a short 
extension shaft. The arrangement offers a 
number of advantages. The propeller is 
clear of the cabin, which greatly facilitates 
docking. At the same time the engine is 
provided with a streamline cowling, which 
leads to greater propeller efficiency and re- 
duction of drag, and its accessories are 
more readily accessible. The nose of this 
cowl is in itself the oil tank, so that excel- 
lent oil cooling is possible without extra 
drag. 

The next feature of interest is in the 
landing gear. Flying boats and landplanes 
of the same size handle just about the 
same in the air, but they are not piloted 
in the same way on taking off or landing. 
Many a skilled Army pilot has found him- 
self in trouble when in charge of a flying 
boat or seaplane. For an amphibian it is 


highly important that the process of take-off 
or landing should be exactly the same 
whether on land or on water. In a flying 
boat the machine alights tail low, first 
touches the water on the step, which is 
placed some distance back of the center 
of gravity, and then gradually falls for- 
ward on the nose. In the ordinary land 
plane the front wheels touch first and then 
the machine gradually falls down on the 
tail. There is a distinct and obvious differ- 
ence in the two processes. In the Curtiss- 
Wright amphibian however, the main two 
wheels are placed to the rear, and a single 
front wheel is placed at the extreme nose 
of the hull. A little reflection will show 
that landing on land or alighting on water 
will therefore call for the same maneuver 
by the pilot. Still another advantage of this 
rearward wheel arrangement is that the 
main wheels can be completely enclosed in 
the hull without interfering with ^he cabin 
arrangements. 

Our readers may also note a mast at the 
nose of the hull. It is into this mast that 
the nose wheel support retracts. At the 
same time this mast is extremely useful as 
a handhold when docking or mooring. 

The general design is excellent. With 
pilot, four passengers, ample gas and fuel, 
marine gear, and pounds for luxury 
equipment, the gross weight is 4650 pounds. 
The top speed is 151 miles per hour, which 
is excellent for this type and load and 
power. The span is relatively small — 40 feet 
— making for easy accommodation. With 
reversible passenger seats, card tables, easy 
entrance through the front hatch without 
interference by the slipstream, and so on, 
we have an air yacht well adapted to the 
needs of the private owner. — /I. K, 

A Noise Analyzer for the 
Airplane 

I N studying the sound proofing of air- 
planes it is important to know not only 
the noise level in decibels but also the fre- 
quency or pitch of the noises. This is be- 
cause some methods of sound proofing are 
better suited to one pitch than to another; 
because some pitches of sound are more 




annoying than others; and because it ia 
important to know the source as well as the 
intensity of the sound. 

To meet this situation Westinghouse em 
gineers have developed a sound frequency 
analyzer which has given excellent service 
in tests of a General Aviation airliner. The 



Analyzing the noise in an airplane 


analyzer has indicated not only the general 
sound level, but also the sound level of dif- 
ferent types of noises. 

The Alter which picks out the varying 
frequencies consists of a brass rod sup- 
ported at the center in such a manner that 
it will respond to longitudinal vibrations. 
Attached to each end of the rod is a small 
coil that floats in a steady magnetic field. 
The detector output is applied to one of 
these coils, so that when the detector cur- 
rent contains a component of resonant fre- 
quency with the sound wave a vigorous 
longitudinal vibration will be set up in the 
rod. The voltage generated in the other coil 
due to this vibrational velocity is then am- 
plified and measured by the output meter. 

The central support of the rod is in the 
form of a flexible diaphragm, so that if 
there is any unbalance between the two 
halves of the filter, the support will allow 
the rod to seek its own natural nodal point. 
Since the natural frequency of the filter U 
quite high, the diaphragm need not be ao 
flexible as to cause a lack of rigidity in the 
structure. The effect of extraneous nodes of 
vibration is eliminated by clamping the 
diaphragm between layers of soft rubber 
and by a tuned transformer in the amplifier 
circuit. — A. K, 


De-Magnetizing a Fugelage 

I N a flight from Vienna to Budapest, 
Monsieur Safarik of the French Bu- 
reau Veritas in Prague had his plane struck 
by lightning. As a result, the metal fuse- 
lage of his craft became so strongdy iZHt* 
netized that it was found impossible to 
compensate for the errors of the compass. 
Without a compass a pilot cannot navigate 
and it was at first thought necessary to 
junk the fuselage. Vibrations encountered 
in subsequent flights had no apparent effect 
on the magnetization. Annealing the metal 
was too hazardous; such annealing would j 
have eliminated the magnetlaation bOI 
would have reduced the strength too mue|^. ' 
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annular apace and aplaahea into tfca 
overhead valve chamber. ^A** is the valve 
rocker arm. 

The Cross valve» of course. Is applicable 
only to engines in which the overhead valve 
mechanism is totally enclosed. With the 
open type of valve gear found on many 
engines, the oil returning from the valve 
head and stem would be flung out, and, 
apart from the loss of oil, would make the 
airplane behind the engine intolerably dirty. 

To convert any engine to the use of the 
oil-cooled valve it is only necessary to ar- 
range for an oil pipe from the general 
supply and to bore out the valve guides to 
take the larger valve stems. Tests have 
shown that the new valve works well, and 
no carbonization of oil inside the valve 
stem has been noticed. — A, K, 


Finally a practical expedient was ar- 
rived at, which is illustrated in the sketch. 
On a wooden frame large enough to em- 
brace a portion of the fuselage at its maxi- 
mum diameter, a number of turns of copper 
wire were wound. The coil thus formed 
was connected to an alternating current 
circuit of 220 volts. After the coil had been 
subjected to this alternating curtent for 
an hour It was moved along the fuselage. 
Under the influence of this electrical **maa- 
sage,” the apparently permanent magne- 
tization disappeared entirely. This process 
has been repeated successfully a number 
of times and is a useful thing to remember 
for aircraft operators. — A. K. 

Insulation for Airplanes 

V IRTUALLY unanimous acceptance by 
European airplane manufacturers of 
Seapak, insulation material manufactured 
here, is announced by the Seaman Paper 
Company. According to authentic reports, 
16 foreign manufacturers of cabin planes 
throughout Europe and in England have 
adopted and are now using Seapak for the 
sound and temperature insulation of pas- 
senger cabins. 

Seapak, which consists of kapok in flex- 
ible sheet form, is only two years old in this 
country, and its introduction into foreign 
fields began less than a year ago. In addi- 
tion to use in planes, this material has 
made progress in the foreign automobile 
and railroad field. It has been adopted for 
insulation of bodies by the Bianchi and 
HIspano Suiza cars, and for dash insulation 
by the Saurer car, made in Switzerland. 
Breda, maker of sleeping cars, is using it 
in these cars and in first and second class 
carriages. 

This progress follows the success of Sea- 
pak in this country in the transport plane 
field. Practically all American transports 
are Seapak insulated. 


automobile engine. A tube “B” is connected 
to the oil supply, and has attached to it a 
small tube “C,** which passes through a 
hollow stem of the valve into the hollow 
valve head. Between the tube and the 
walls of the hollow valve stem is a small 
annular space **D.” The cooling oil passes 
tlirough the tube “C,” returns through the 



Crost-tecdon of an oil-cooled valve 


Air-Conditioning the Airplane 
Sleeper 

P ULLMAN sleepers have, as we know, 
been air-conditioned for the last two or 
three years. The progressive airplane peo- 
ple do not lag a whit behind the Pullman. 

In the air, the flying speed provides 
plenty of cool, fresh air, through the regu- 
lating system already built into the machine, 
and the exhaust heat of the engine also 
provides adequate heat when necessary. But 
on the ground, when the engine is stopped, 
these conditions do not obtain. Therefore, 
the Curtiss-Wright Airplane Company has 
provided an ingenious unit for use on the 
ground, which provides hot or cool air as 
desired. 

This ground ventilating unit shown be- 
low the fuselage of the Curtiss-Condor in 
our photograph is a combination electric 
refrigerator, electric heater, and ventilator, 
thermostatically controlled. It can keep the 
cabin at a comfortable temperature at all 
times, and is powerful enough to change 
the air in the cabin completely in two 
minutes. 

This unit fits under the airplane and dis- 
tributes the air through the regular ven- 



Oil-Cooled Exhaust Valves 

T here is no part of the aircraft engine 
which has to meet such severe operating 
conditions as the exhaust valve. The rise in 
the temperature of the exhaust valve is a 
constant difficulty and a frequent cause of 
pre-ignition. In the United States, salt- 
filled exhaust valves have been used ex- 
tensively, and now we learn of an oil-cooled 
valve, invented by a well-known British 
engineer, R. C Cross. 

Our diagram shows the arrangement of 
a Croat oil-cooled valve in a form which 
may be applied to either an aircraft or an 
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Men who ^know it all’’ 

are not invited to 
read this page 


T his page is not for the wise young 
man who is perfectly satisfied with 
himself and his business equipment. 

It is a personal message to the man 
who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. lie feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence ne<*essary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called “What an Executive Should 
Know” and it will be sent without obli- 
gation. 


It contains the Announcement of the 
Institute's new Course and Service for 
men who want to become independent 
in the next five years. Among the con- 
tributors to this new Course are : 

Alfred P. Sloan, Jr., President, Gen- 
eral Motors Corporation. 

Frederick H. Ecker, President, Met- 
ropolitan Life Insurance Company. 

Hon, Will H. Hays, President, Mo- 
tion Picture Producers and Distributors 
of America, formerly XJ. S. Postmaster 
General. 

Bruce Barton, Chairman of the Board, 
Batten, Barton, Durstinc & Osborn, Inc., 
Advertising Agents. 

Dr. Julius Klein, The Assistant Sec- 
retary, U, S. Department of Commerce. 



For the Man who wants to be 
Independent in the next 5 years 

T he little book pictured above should be how you can equip yourself to take your place 
read by every man who expects to win a in the new business structure with confidence 
secure place for himself in the next five years, and increased earning power. It cont^s the 
It ezplsans some of the dlianges which are tak- condensed results of 20 years* ezpenenoe in 
ing place in the business world today. It tells helping men to forge ahead fi n a n c i al l y. 


John T. Madden, Dean, School of 
Commerce, Accounts and Finance^ 
New York University. 

Hubert T. Parson, President, F. W. 
Woolworth Company. 

M. H. AYLEftwORTH, President, Na- 
tional Broadcasting Company. 

Thomas J. Watson, President, Inter- 
national Business Machines Corpora- 
tion. 

Dexter S. Kimball, Dean, College of 
Engineering, Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam- 
ples, selected from many hundreds, show- 
ing how this organized knowledge is 
translated into added earning power: 
CASE 1. Works Engineer, salary 
$6,000; now Vice-President and Gen- 
eral Manager, salary $18,000. 

CASE 2. Local Manager at $5,200; 

now Regional Manager , salary $15,000. 
CASE 3. Production Manager, salary 
$6,000; now President, salary $21,600. 

Send for this Booklet 
For the man who is perfectly content 
with him.self and his job, the Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book- 
let pictured at the left costs nothing and 
places you under no obligation. 

7b the Alexander Hamilton Institute, 606 Astor 
Place, New York City. (In Canada, addrera 
Alexander Hamilton Institute, Ltd., C. P. ft. 
Buildinx, Toronto.) 

Send me “What an Executive Should Know,** 
which I may keep without charge. 


AuURfctM 


BiTniwxsa 
PoBiTioy,— 
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tUiting and heating ehanneia. It might be 
argued that this i» a superfluous comfort, 
since passengers never spend more time in 
the airplane than is necessary to get from 
point to point. This was true a short while 
back, but nowadays passengers get into an 
airplane sleeper in exactly the same way 
they get into a Pullman sleeper, and may 
be a couple of hours in bed before the ship 
flips away. Under these circumstances the 
new air-conditioning unit appears entirely 
logical. — A. K 


Copper Keeps Cut Flowers 

W HEN cut flowers are put in copper 
vases, they remain fresh from one to 
three days longer, according to the find- 
ings of John Ratsek, floriculturist at the 
New York State College of Agriculture. In 
one test, poinsettias lasted 16 days, against 
eight days in a tin container. 

This is due to the fact that some copper 
dissolves in water, says Chemistry and You, 
and hinders the growth of bacteria which 
cause flowers to wilt. Roses, snapdragons, 
stocks, delphiniums, primroses, carnations 
and other popular varieties of cut flowers 
keep longer. 


Hobbies on Parade 

S CIENCE dwelling in the American peo- 
^ pic to an unsuspected degree was re- 
vealed at the Hobby Show staged recently 
by the Toledo Museum of Art. The pur- 
pose of the show was to discover what 
Americans really are doing in their much 
discussed leisure time, and for that reason 
no restrictions were placed upon the ex- 
hibits. The privilege of exhibiting was 
limited to workers in a Toledo scale com- 
pany, in order to control the number and 
the handling of exhibits. 

Judges and directors of the show were 
surprised at one outstanding revelation; 
namely, that craftsmen, who all day en- 
gage in jobs demanding extreme precision, 
go right ahead and spend their spare time 
in exactly the same pursuit. To be statisti- 
cal, the third largest classification of ex- 
hibitors, representing no less than 13 
percent of the exhibitors, was this **exten- 
sion of the job.” 


4 



OiM of tha exhibits at tha hobby 
ihowi ffiflaa m ad e by a tnachiniit 


Chiefly oonfined to tha fool makera, thii 
feature brought out the fact that these then 
stay at their benches after working hours 
and use the company equipment to produce 
bevel protractors, sine bars, telescoping 
gages, angle plates, spring threading tools, 
parallel clamps, layout plates, universal V 
blocks, planer gages and so on. The instru- 
ments were made as a rule to work to one 
ten-thousandth of an inch, and were tem- 
pered, carburized, hardened, and ground as 
required. Much amiable rivalry was noted 
among the tool makers to produce a more 
beautifully finished and more precise in- 
strument than the next fellow. When the 
maker finishes hts product, he likes to use 
It in his regular work. 


Smallest A. C. Electric Plant 

T he gasoline driven generator unit 
shown in the photographs has been de- 
signed especially for use where a light. 



Above: Portable A. C. power plant. 
Below: Close-up of motor-generator 



compact, and efficient electric plant is de- 
sired. 

Though weighing only about 60 pounds, 
the unit may be used as a source of portable 
power for both long and short wave radio- 
phone transmitters and receivers, sound 
truck amplifiers, movie projectors, electric 
drills up to one half inch, and other electric 
tools and appliances. 

For stationary installation, the base is 
fitted with suitable bolting down lugs and 
exhaust fittings to fit standard one Inch 
pipe. 

In designing the unit, every effort was 
taken to produce a machine which would 
be simple to operate and with which stan- 
dard 110-120 volt, 60 cycle, A. C. equipment 
and appliances might be used without any 
auxiliary apparatus. 

The generator, which is the secret of the 
unit’s performance, is of unusual design. 
The most noteworthy fact about the Weco 
unit’s system of voltage regulation that 



Handkerchief map described below 


it is entirely built into the generator and 
requires no mechanical parts, resistances, 
choke coils or any other auxiliary apparatus. 

In mechanical construction the generator 
resembles the type used in large power 
plants throughout the world. The only mov- 
ing part is the rotating field to which field 
current is conducted through two brubhes. 
Since the field voltage is only in the neigh- 
borhood of thirty volts, the difficulties en- 
countered by using higher field voltages are 
eliminated. The armature, which is sta- 
tionary, carries one winding for field ex- 
citation, one for voltage regulation, and one 
for power output. 

The gasoline motor used on this unit is 
of the two-cycle type, simple in construc- 
tion and operation and very reliable. An im- 
proved air cooling system insures adequate 
cooling for both engine and generator, and 
a sensitive governor maintains proper en- 
gine speed. 

The aluminum base of the unit contains 
a gasoline tank and a filler compartment 
in which is enclosed a filter to eliminate 
radio interference from the generator brush- 
es. For convenience in making electrical 
connections to the generator, a conven- 
tional type of convenience outlet is located 
in the aluminum base. 

The entire magneto and ignition system 
of the engine is shielded to prevent radio 
interference. 

The complete unit is 18 inches long, 12 
inches wide, and 12 inches high and may 
be easily carried on a packboard. It is 
suitable for operating 110-120 volt 60-cycle 
A.C. equipment not requiring more than 
350 volt-amperes or for lighting up to five 
100-watt Mazda lamps or equivalent. 

Handkerchief Maps of 
Washlngloti 

T he United States Government having 
decreed that this year shall be known 
as National Park Year, the Handkerchief 
Maps of Washington, now made available 
by the American Civic Association, a pri- 
vate organization, are very timely. 

The purpose of these maps is to raise 
funds for the building of the George Wash- 
ington Memorial Parkway. This 14-mil6 
stretch, when finished, is to become another 
National Park, thus bringing to a successful 
conclusion George Washington’s dream of 
a through right of way along the Potomac 
River, from Mt. Vernon to Great Falls, and 
at the aame time preserving forever the 
natural beauties of the Falls. 



OCHOBSk » 

tmfk in jifatofkat ttinf^point, ^ U li^ 
tm^g 10 know Itiat in lt92 and 17^ 
Georgo Waahington printed liatidkerchief 
map* of **the New Federal Town** as Wash- 
ington was then called, in order to promote 
the sale of dwelling sites there. One of 
each of these original maps now hang in 
the Congressional Library. 

The American Civic Association, need- 
ing land for the continuation of the Park- 
way, adopted George Washington's idea. 
The original Pierre L'Enfant map of Wash- 
ington, contained in the original handker- 
chief maps, has been used as a basis on 
which to depict, on the present maps, the 
growth of the nation's capital since that 
time. 

These maps have many uses; they may 
be framed, or made into bags, quilts, lunch- 
eon sets and aprons. SUe 28 inches square; 
material, fine lawn ; colors, terra-cotta, 
plum, brown, green, and red, on a white 
background. Further information may be 
had from the American Civic Association, 
901 Union Tnist Building, Washington, 
D. C. 

Science Course for Professional 
Cardeners 

H orticulture m the United states 

has been unduly neglected as a profes- 
sion, largely because of the lack of oppor- 
tunity for gardeners to gain a knowledge of 
the sciences underlying their work. Euro- 
pean institutions have long given specialized 
training to men working with plants, the 
completion of which is sometimes equiv- 
alent to a college degree in any other 
profession. 

The first attempt at <»fforing scientific 
training to gardeners in the United States 
is being undertaken by the New York 
Botanical Garden, which on October 1 is 
opening the third year of its Science Course 
for Professional Gardeners. While not yet 
as extensive or as intensified a course as 
that offered, for instance, at Kew, upon 
which it is modeled, this course is giving 
a valuable education to gardeners, both old 
and young. While the older men, most of 
them superintendents of large estates, arc 
taking the work chiefly as a means of 
strengthening their foundations in their pro- 
fession, to the younger men it means a 
deflnite chance for advancement. And as 
they advance, the practice of horticulture 
in America gives promise of advancing un- 
der their direction. It has hopes of rising 
from a mere trade to the rank of a pro- 
fession. 

Subjects taught to the gardeners are 
those branches of science which most di- 
rectly affect their work — systematic botany, 
morphology and plant physiology, soils and 
fertilizers, entomology, plant pathology, and 
breeding. Classes meet every Monday night 
for two terms of 12 weeks each. 


Diet Dislodge* Lead from Body 

A SPECIAL diet whirh wae helpful in 
treating cases of lead poisoning was re- 
ported by Dr. Irving Gray of Brooklyn at 
a meeting of the American Medical Asso- 
ciation. Lead poisoning is One of the great- 
est of all industrial hazards. ' 

The diet is one which contains much 
phoaphoruB and little calcium. It helps in 
getting the lead out of the body* actually 
dialodgiitg It from the tissues where it has 
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A condensed collection of valuable, timely, prac- 
tical formulae for making thousands of products 
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practical commercial formulae for making thousands 
of different useful products for your own use or re- 
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You will find, in The Chemical Formulary, methods for making : 

Abrssif M, AdhssivM, Alloys, Anli-frsszss, Antl-corrotlvss, Antiqus-Fiiiisbes, Antistptics, 
ArtiSciai Raidai, ArtiSdal Rubbor, Artificial Stone, ArtiSciel Wazea, Artiflciml Wool, ArtiS- 
cUl Leefber, Aephett BmuliSoiii, Automobile SpeclelUee, BUcking, Boiler Compoitnda, 
Candlee, Cerboa Paper, Catalysts, Cattle Dips A Sprays, Cellnloid, Cement, Cement 
WaterprooSttg, Cbeeee, Creckle-bicquer, Cleening Compoimda. Concrete Specieltlea, 
Cordage Treatments, Cork Compositions, Corrosion Inhibitors, Cosmetics, Creyone. 

These headings do not cover entirely the contents of The Chemical Formulary. Hun- 
dreds of other formulae ere Included. Even a languid perusal of its pages cannot fail 
but give one at least a few valuable ideas. 


*J}istnhMUd by 

SOIENTIFIO AMERICAN 


24-26 West Fortieth Street 


New York City 


P n n ftUS A If check accompanies order charges will be ^ PktCB 
uBIII CHAR&S * prepaid to any point in U S A. * ONLY 

anBaDBaB3BaBsaanBnBaEa8Baaa« than SOO Pages <516 x SVt^rsmasnamBKBBoemmBmmammaam 


Luftfahrtforschung 
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Inventions, Patents and Trade-Marks 


By MILTON WRIGHT 
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How to secure the utmost in legal protection- 
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Znd edition 
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been deposited. The diet treatment is based 
on the discovery of American investigators 
that the storage of lead in the body tissues 
is favored by a high intake of calcium, 
while elimination of lead is increased by 
lowering the calcium intake. 

Dr. Gray reported four cases of persona 
who had worked with lead for only a few 
months. “Deleading” by diet and medicine 
removed the lead from their systems in two 
weeks. In three other cases so much lead 
had been deposited that it required three 
or four courses of treatment to “delead” 
the patients. 

Too rapid “dcleading” may prove dan- 
gerous. Consequently Dr. Gray advises that 
the treatment be carried out in a hospital. 

The diet includes such foods as eggs, 
w^lole wheat bread, lamb chops, liver, green 
peas, pineapple juice, baked potatoes, and 
halibut, which all contain large amounts 
of phosphorus. Phosphorus, it has been 
found, literally pulls the lead out of the 
tissues and eliminates it from the body. 

All milk is omitted from the diet because 
milk is the most important dietary source 
of calcium . — Science Service. 


Midnight Paintings 

F luorescent paint is becoming popu- 
lar. Even fan dancers are using it now. 
The fans arc thus made luminous in the 
dark — the dancers invisible. 

Paintings which glow in the dark when 
invisible ultra-violet rays are thrown on 
them are called fluorescent. They emit a 



Example of a **midnight painting’* 


weird, unearthly light, akin to phosphor- 
escence, and are being used for murals. A 
photograph of a wall painting of this kind, 
by the Switzer Brothers Ultra Violet Lab- 
oratories of Berkeley, California, is repro- 
duced. In daylight the surface on which 
the original of this was painted appears to 
be white. At night, when illuminated as de- 
scribed above, the wall disappears and the 
painting appears in soft green. ^ 

Fluorescent paints are used on stage cos- 
tumes and scenery, for painting any kind 
of pictures, in advertisements, and on many 
other objects. They are available in differ- 
ent colors. « 

Fluorescence is simply absorbed light 
which happens to be of a wave-length that 


is invisible to the eye (ultra-violet) , trans- 
formed by the substance it strikes into Rght 
of a longer wave-length which is visible to 
the eye. Phosphorescence is akin to fluo- 
rescence, and both are forms of lumines- 
cence. 


Carbon Black Production 

AMP2RICAN manufacturers produced 
XX 269,325,000 pounds of carbon black in 
1933. Made 'by burning natural gas and 
collecting the “soot,” carbon black manu- 
facture consumed about 12 percent of the 
natural gas used in this country last year. 
It takes 1000 cubic feet of natural gas to 
yield 1.44 pounds of carbon black. 

According to the United States Bureau 
of Mines, the carbon black industry has 
moved steadily westward for a number of 
years, but the center of production took a 
step eastward in 1933 when Louisiana 
showed the largest increase of any of the 
major producing districts. Although the 
Texas Panhandle increased production only 
7 percent over 1932, it produced 190,356,000 
pounds or 71 percent of the total output for 
1933. Average value of carbon black at the 
plants, which has declined steadily since 
1928, showed a slight gain in 1933, being 
2.77^ per pound, compared with 2.75< in 
1932. The total value of carbon black pro- 
duced in 1933 was 7,449,000 dollars. This 
compares with 6,664,000 dollars in 1932. 


U, S. Has 43 Percent of World’s 
Radio SeU 

T he United States not only leads the 
world in its number of radio sets, but 
comes near having more than all of Europe. 

Statistics just compiled by the United 
States Department of Commerce give the 
radio census of the United States as 18,500,- 
000 sets as compared to a world total of 
42,540,239. Europe has 18,594,605, total. 

16 Bales of Colton for Conveyor 
Belt 

T hey make them big in Passaic, New 
Jersey. Witness our illustration which 
shows one of the world’s largest belts. 

Built for a limestone plant by The Man- 
hattan Rubber Manufacturing Division of 
Raybestos-Manhattan, Inc., this single- 



A belt 1291 feet long, made from 
16 bales of cotton, weighing 11 tons 


piece rubber conveyor belt is nearly a quar- 
ter of a mile long (1291 feet) and four 
feet wide; over 5000 square feet of tough 
rubber. It is seven by nine ply heavy duck 
construction with a ^-inch reinforcement 
on top and a ^odneh reinforcement on 
back. 

Sixteen bales of raw cotton were used 
in making it. It weighs 11 tons and will 
deliver 15(X) tons (136 times its own weight) 
of crushed limestone every hour. 


America, Do You Want Your 
Elms? 

I F America wants her elms, apparently 
she will have to exterminate the Dutch 
elm disease which has invaded an area of 
some 3(X)0 square miles in New Jersey, 
New York, and Connecticut. The greatest 
concentration of the disease is still confined 
to an area of about 17(X) square miles. Up 
to July 31, approximately 6500 trees were 
known to be infected. Of these, about 4000 
are still standing and 2500 have been re- 
moved by federal, state, municipal, and 
private means. 



TIrea contain about 90 percent of carbon black produced in the United Stater 
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Elm trees estimated to be from 75 to 150 
years old which two week» ago showed no 
external signs of the disease today stand 
dead. Nothing can now be done except to 
remove and burn them. Highly prized elms 
on which the owners have spent hundreds 
of dollars for surgical work in an effort to 
save them from decay and other troubles 
are killed almost overnight by the Dutch 
elm disease. 

The disease was first found in this coun- 
try in 1930. It has been knovm in Europe 
for approximately 16 years, during which 
time it has proved very destructive. 

A diseased tree cannot be treated ; it must 
be removed and burned. It is lielieved that 
a small beetle which infests the trees carries 
the disease to uninfected trees. If diseased 
and beetle-infested trees arc not removed 
and immediately burned, the beetles leave 
the infected trees and move to uninfected 
trees. Thus the disease is rapidly and 
widely spread. 

The indications are that unless a vigor- 
ous, consistent program is carried out to 
remove and burn every infected tree, the 
elms of America may follow the American 
chestnut to almost complete destruction by 
disease. All the United States Department 
of Agriculture can do with the limited 
funds at its disposal is to conduct scouting 
operations to find the diseased trees and 
co-ordinate the eradication activities, al- 
though some money is being spent to take 
out trees which are obviously most danger- 
ous to areas not yet infected and which 
otherwise would not be removed in time. If 
individuals, cities, counties, and states will 
at once undertake and aggressively carry 
out the right kind of a program of eradica- 
tion, there is a fair chance to eradicate the 
disease. Failure to do this probably means 
dedicating the elms of America to disease 
and death. The question is: Do you think 
enough of your elms to save them? 

Search for Harmless Morphine 

T aming morphine to be the perfect 
servant of medicine, without the dangers 
of drug addiction and poisoning which now 
accompany its use, seems within the realm 
of possibility, as a result of co-operative 
work between the Universities of Michigan 
and Virginia and various Government bu- 
reaus, report Drs. Charles W. Edmunds and 
Nathan B. Eddy, of the Michigan Medical 
School. 

Ridding morphine of its habit-forming 
and toxic properties is proceeding as a com- 
plicated chemical juggling of the parts of 
the morphine molecule, said Dr. Edmunds 
and Dr. Eddy. Like most substances of 
organic origin, morphine is a very com- 
plicated union of carbon, hydrogen, oxygen, 
and nitrogen. The morphus molecule is pic- 
tured as consisting of a nucleus of phenan- 
threne« a common coal-tar derivative, to 
which are attached several ‘‘chains** and 
“rings,** each consisting of different atoms 
in varying proportions. These chains and 
rings and their exact attachment to the 
nucleus furnish the cbemicaj explanation 
of why morphine acts as it does in the body. 

Knocking some of these chemical hang- 
ers-on from the nucleus, or “muzzling** 
them with other chemical groups, produces 
new derivativea which affect the ^dy dif- 
ferently from the original product. This part 
of the work has been done by University of 
(P/eose turn to page 213) 


Are You Afraid to Eat 
Starch and Protein 
Foods Together? 


That is only one of the current food 
fads debunked in the October HYGEIA. 

Food faddists urge us to “eat more” of 
this food and that, to avoid “mineral de- 
ficiency,” to eat raw foods and whole 
grain flours and cereals, and not to eat 
certain foods combined. 

But these ideas are in the same class 
with the old superstitions that onions will 
cure a cold or tomatoes cause cancer. 

Some food fads are not merely foolish; they are downright dangerous. So it 
will pay you to get the facts about “Food Fads and Faddists” in Marion R. 
Farren’s article in the current issue of HYGEIA. 



Read These Also in the 
October HYGEIA 

The Eye Book 
Want to Be a Doctor? 
Common Sense in Mouth Care 
The Parent and the Handicapped Child 
What Is “Sinus Trouble?** 
Dental Dens 
As the Twig Is Bent 
Does Your Child Walk Correctly? 
Tuberculosis and the Kings of France 
Preventing Arthritis 
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The Health Magasslne 

Published by the American Medical 
Association for the layman, HYGEIA 
speaks with antlionty on practically 
every phase of licalth of interest to him 
In simple, nontechnical language it gives 
wanted information on such subjects as 
prenatal tare, child training, infant care, 
sex education, mental health, diet and 
nutrition, exercise, weight control, and 
prevention of disease. Every issue of 
HYGEIA is filled with helpful advice 
on how to keep well, 

Tf you are not already a HYGEIA 
subscnlicr, the offer below is for you. 
Mail the coupon today! 
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months 

HYGEIA 

with 
a set of 
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Dr. Thurman B. Rice's recent series of IITGEIA 
articles on “Sex Education for Parents’’ jiroved 
so widely popular that wo now offer as a HYGEIA 
premium his set of 5 booklets for children and 
young people. 

“The Story of Lift’* — Simple facts about sex In 
plants, animals and human beings For boys and 
girls ten years old. 

“In Training" — Tlie purposes, physlologj and hy- 
giene of sex, for high school boys 
“How Lift Goos On and On*' Reproduction, true 
feminine attractiveness, marriage For high school 
girls. 

'*Tlio Ago of Romanoo** — Frank discussion of all 
important sex prubleuis fur both sexes of college 
age. 

“Tho Vonoreal Oltaasos**- Prevalence, effects, pro- 
tectlvc measures For those of cullegu age or older 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


O NE night last auminer James T. Bark- 
elew and Byron L. Graves of Los 
Angeles, with Russell W. Porter of Pasa- 
dena, went off on a jaunt in the California 
hills, taking along with them Barkelew's 
small reflecting telescope. Porter was so 
impressed by a slow-motion wrinkle which 
Barkelcw has applied to a simple telescope 
that he made the sketches shown below. 
The wrinkle consists of a thumbscrew work- 
ing in a half nut, and the virtue of it is 
that, while the springiness of the arm and 
a piece of spring brass to which the nut is 
attached holds it to whatever part of the 
screw it is placed against, it can be lifted 
off and shifted at once without a second’s 
fuss. Barkelew has this wrinkle on both his 
R. A. and declination motions, and he writes 
that “if anyone is foolish enough to want 
to make one, I can tell liim how this one 
can be improved without making it too 
fussy.” His address is Great Republic Life 
Building, Los Angeles. This looks like a 
wrinkle well worth copying — study it over. 
Barkelew is the man who is inter- 
ested in automatic photo-electric 
telescope guiding and who de- 
scribed his ideas on that subject 
in the August number. 

O N the opposite page at the * J 

bottom you will see a pic- 
ture of a grinding machine made 
by Clark B. Hicks of the Amateur 
Telescope Makers of Indianapolis, i i 

of which V. E. Maier, 1306 Parker ' . ^ i 
Avenue, that city, is secretary. ^ 

Maier writes that Hicks’ machine f 

works just as smoothly as the best l|i, 

steel ones, although it is made 
entirely of wood with babbitt ' ^ 

bearings. All the rotating parts ( ' , 

are below the top of the table. * xi ^ 
The originality of this piece of 
work is manifest in the photo- : 

graph: the lever at the right-hand 
comer, for adjusting the length 
of the stroke while running, the "Drnwings i 
“model T” drag link with ball This i 

and socket joints at either end, the ta 


making the mirror “full floating,” and the 
improved Lee ratchet eliminating all bevel 
gears and driving rods on the link. By 
adjusting the transverse arm the equivalent 
of an elliptical stroke can be produced. 

W E learn that the Coming Glass works 
has supplied a 24-inch disk of Pyrex 
to the College of Puget Sound, Tacoma, 
and that the Amateur Telescope Makers of 
Tacoma will grind, polish and figure this 
mirror. Alan R. Kirkham will have charge 
of this job, with George Croston assisting. 
More amateurs doing professional work! 

H ere is a. W. Everest’s latest revision 
of the previous revisions of the re- 
vised methods of using HCF laps, com- 
plementing or supplanting Part VIII of 
“Amateur Telescope Making.” Everest 
writes: 

“We use HCF on the tool for bringing 
to a complete polish, paying no attention 
to the figure until then. Embed the HCF 




in a very thin layer of soft pitch — pitch in 
which at room temperature one pound pres- 
sure with the thumb nail will make a quar- 
ter inch dent in one second instead of the 
five seconds usually allowed for a pitch tool. 
The pitch layer should be thin enough so 
that the HCF will sink right through to 
the glass and become unyielding. It will 
maintain contact by wearing. After form- 
ing, dash on some water and rub all over 
lightly with a cake of Ivory soap. Then 
work the mirror back and forth a few 
times to produce a fine, bubbly suds before 
applying the rouge and water mixture; 
otherwise the rouge won’t stay in place. 

“The polishing action of the HCF tool 
must be kept in mind if you are to main- 
tain top speed. Practically no rouge gran- 
ules become embedded in the surfaces of 
the facets, as in the classical pitch tool. 
It is the wedge of rouge granules that forma 
at the edge of each facet during each in- 
dividual stroke that docs the work. On the 
reverse stroke this wedge breaks away and 
another forma on the opposite 
side of each depression- -and so 
on, back and forth. From the 
^ above you can see that only a 

small amount of the rouge in the 
mixture can be effective. Surplus 
rouge is worse than useless, as it 
piles up to the extent that it rolls 
over the facets, wearing them 
L down loo fast. A heaping tca- 

n . spoon in half a glass of water is 

sufficient. If you can look through 
’ the mirror and see all the facets 

as you work, all is well. 

“For the final figuring I recom- 
y mend a pilch tool.” 

\ ' Norman Shillinger, 403 Com- 

merce Street. Wilmerding, Pa., 
^ finds that cutting channels in a 

\ ^ lap under water will prevent chip- 

cutting glass 
with shears under water. 




Drnwlngs by Kuii««ll W. Porter 

This shows how the half nut always stays engaged on 
the tangent screw by swiveling in the slots provided 


H ere is a letter received from 
Clayton R. Tinsley, presi- 
dent of the Tinsley Laboratories 
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in Berkeley, California (3017 Wheeler 
Street) : 

'Tinsley Laboratories desires to offer the 
following contribution: We note that not 
more than five percent of mirrors sent to 
us for silvering are fully polished. The fob 
lowing test, used by us on our own work, 
might be a revelation to many. 

'Take a small reading glass or other 
simple lens and, using it as a burning glass, 
throw a bright spot upon the supposed 



Declination arm attached to a 
mount like that in page 29 


polished surface. Either an electric light 
or the sun may be used, though the latter 
is much the better. A surface which seems 
quite fair using a magnifying glass in the 
usual manner will now appear as a gravel 
bed even to the naked eye. If the test seems 
too drastic, try it out on a professionally 
polished surface, such as a B. and L. prism. 
If the prism surface is clean and free from 
grease, even the most intense 'burning 
glass* spot can scarcely be detected by 
front face reflection.” 

At the risk of being lynched, your scribe 
will add that he is suspicious that many of 
the short, two- and thiee-houi polishing jobs 



Grinding machine^Hicka 


he constantly hears of will not pass this 
test. Please accompany future claims with 
affidavits sworn on A.T.M. 

Th^ old chestnut about local figuring with 
the ball of the thumb is up again for dis- 
cussion. We wrote to J. W. Fecker for his 
opinion. His teply was: 'This is definitely 
one of those myt^ the origin of which no- 
body knows, but it nevertheless persists.** 
In spite of this we frequently hear that this 
was the lost, secret method used by the 
great professioaii^ We are from Mo. 




Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A tix'indi MIRROR OUTFITi— glatt, abrwiivM, jpitcli 

and rouge;— -All you naad to grind and poliah a GOOD 
parabolic concava mirror w only g^.OO 

A auitabla EYEPIECE x—poiitivc, achromatic g4.00 

A ona-inch priimx— « raally accurate one— that will not latto- 
duca tha distortions found with poor onas, that rum the deSni- 
tion of even a good mirror #6.00 

With these, and patianca and Intalligance, you can taaka a 
REAL ASTRONOMICAL TELESCOPE. 


We will also answer your questions and lest your mirror. 

These services are free. Write for our price list of supplies. 

JOHN M« PIERCE ll Harvard St,^ Sprin/ffieldt Vermoni 


MIRRORS SILVERED 
and LACQUERED 
BRAaMEAR'a PBocmaa 

e"— $2 25. 8" to 10"— $4 00. Not l*repal(l 

Let an experienced chemist sliver your mirror. 

B. L. SOUTHER. Ph 6. 

S30 Bsvarly Road Pittsburgh. 16. Pa 

AMATEUR TELESCOPE 
BUILDERS 

Ovir 2'i years manufacturing quarts 
and glas, optics for sclentlfle In- 
slruinents Is jour assuranco of cor- 
rMt optical parts and supplleo. 
nrito Fvr A. D. Jenas Optlsal Warbt 

/Vice Lut Cambrldga. Maas. 


We Have the Following Telescope Parts 
For Sale for Immediate Delivery 

Pents Prism. 13th of Inch $1.75 

Lstgr PrUm, total reflection 00 degnes Inch $4.00 

Focusing edJUbUhle eye-piece with eye and field 
lens ... $3.00 

LrMtor achromatic ohjeithe 7 Mi liuh fix us l>y 

1 M Inch, two lens hra4t<< tube $3 00 

Objective 1 4 in focus achromatic lens. 1 % In ilia $ 1 .50 

WEIL'S CURIOSITY SHOP 

Astronomical Telescopea 

Both Fquatonal and Altazimuth. Com- 
l>letc matcridls for umateuis bix cents in 
stamps foi illustiated catalog 

TINSLEY LABORATORIES 

3017 Whaelar St. Berkeley, Caltforala 

— 


When you write to advertisers 
#The Editor will appreciate 
it if you will mention that 

y*" sriENTiFir 
“b, AMERICAN 

TOLE^EMI KWEE»BE:rM:« 

1*0011) jour kit with at leant one ur t>\u solid oculars They 
have a tiansparoncy ten pinent griuttr than the two lens 
furm snd arc free from troublesome ghoslt Ihis together 
with pirfeit aihrooiatlnm makes them Ideal fur planetary 
delull 1 m al lengths *4 anIM" pi Ice $6 00 

C H. NICHOLSON 

2912 N. Rasine Avenua Chleato, III. 


REFLECTOR KITS 

Setting Cirele** free with 
every kit purenaaed. 

(arh Kit contains 2 polinhcd plate glass dlscf. 
proper thnkness and full a!inurtmi*nt uf abrasives, 
loukt pitch ixutl> US uicd in tny uwn shop 

4 — $3 25 8"— $8.75 

P — 4 25 7 5 25 

6 6 50 9"— 7 00 

I0»..$7 50 

PiiNtaKe prepaid anjvvhtri in TI N l<ree catalog 
luiitalui humlrcds of olln-r values 

H. W. GREENE 

329 Georgia Ave. Brooklyn, N. Y. 

AMATEUR 

TELESCOPE MAKERS 
Ramsden Eyepieces 

_ Each $4.00 

These eyepieces are optically per- 
fect, designed for reflecting tele- 
scopes, and arc not taken fiom sal- 
vaged instiuments 

6" to 8" Mirrors Silvered and Lacquered 
S2.00 

Write for Complete List of Supplies 

It is Free 

DONALD A. PATCH 

38 Crescent Street Springfield, Vermont 


ALUMINIZE 

Aluminum deposited by evaporation and con- 
densation m higli vacuum makes an ideal sur- 
f.ue for telescope minors and secondaries. 
Prompt service on mirrors up to 14 inches. 
Opaque and half coatings of other metals to 
order. 

Prices Kc.isonable 

LEROY M. B. CLAUSING 

5307-3509 */$ Lincoln Ave. Chicago, IIL 


TELESCOPE MAKERS 1 

Here'S your oppiwtunlty to build that extra telescope 
at rtmarkably low cost S" dls<s 1" and tiilik 

guaranteed quality Complete set Including 8 glass 
discs, abrasives, plteh. beeswax and ruuge. for only $5 

PRISMS GUARANTEED SATISFACTORY 

W ll/IS"— $1; r— $2.76; lya"— 14.80: l?a"— $6 

EYEPIECE HOLDERS, raek and pinion. Im- 
proved medel. Preeioion made. Staadprd l Mi "--$7.50 

RAMSDEN EYEPIECES— Snoot ouallty Nnsn 

In braoo mountlnto. olandard iMi" diam. 

g" ar •/s*' F.L. . . 14.0$; r P.U $2 50 

W* F.iL 8 iMit eytpiooa otand iVx" dia. . . ... $3.00 
n^aX PCRItCOPK mad# by WOLLBNSAK 

Cost Oovommant $67.80 . . ... . . . $5 80 

Frts eefolog on Toloooopto, Mferoofonee. Binoeators. 
etc. Oomphto Inatrnetiono for Tetoorepo fiiakina, lOe 

PRECISION OmCAL SUPPLY CO. 

991 B. 16M Streec Naw Yntk City 


AQ POWER TELESCOPE flSlol 

g Tht New Brownreope Sparismnn 

Pouerful clear, durable lompact, urctlsefo made 
RiechaniialU and optically Us excellent Aanrofiatle 
objertlie optical system brings all objacta IB times as 
close with needle sharp clcarneas ITiiuiiually large 
field of view Indestructible ribbed tiody Sinootli act- 
ing. brilliantly nhkcled draw tubes ('oropact enough 
to be carried In the podeet This new 19 x 22 general 
utility telasropo Is the Ideal imket lompanlcm for 
htmfing. flihing, touring, camping, hiking, sporting 
events, etc < omei with genuine leather case 5 day 
money hack guarantee At dealers or direct Only $3 50 
postpaid 

Amertenn mode Deefers write for tttomture 

Brawntcope Mfg. Co., STl'itik a.. . n.» vU 













RECENTLY PATENTED INVENTIONS 

Conducted by A« P. PECK 


Porch Glider Construction 

Patent Number 1,962,917, Mxlton B. Smith An 
easily handled frame for porch and lawn 
gliders of the type having a back and seat so 
supported that they swing between upright frames 
is one of the main objects of this 
^ invention This particular type 

of frame construction makes it 
possible to assemble or disassemble 
. the frame of the glider without 
the use of bolts and nuts, and to 
erect or knock down the frame 
conveniently and without the use 
of special tools or connecting de* 
vices. When this glider frame is assembled, parts 
of It are rigidly fastened together by riveting 
or other suitable means while other parts are 
so arranged as to be easily connected through 
locking joints. The accompanying drawing shows 
one end of such a glider frame in which the 
horizontal bar connecting the two vertical sup- 
ports holds them rigidly by means of notches in 
the ends and swinging arms which arc securely 
locked into position by means of latches engag- 
ing lugs located at the proper points on the 
vertical frames. 

Paint Brush and Container 

Patent Number 1,9S9.441, Harry Oscar This in- 
vention relates to brushes as used in apply- 
ing such liquids as paints, varnishes, and lac- 
quers, and the receptacles in which the brushes 
are placed when not in use. One 
of the objects is to provide a prac- 
tical means to catch and retain 
all drippings from the brush dur- 
ing use and thereby prevent not 
only the waste of material but 
also soiling the hands of the user. 
The receptacle which is a part of 
the invention is so designed as to 
be airtight and to contain both the 
liquid and the brush when not 
in use, thereby preventing the 
brush from drying out and maintaining it in 
condition for instant use In the airtight con- 
tainer IS formed a "vacuum” trap. The partial 
vacuum can 1^ released by turning a needle 
valve provided. 

Typewriter Key 

Patent Number 1,967.721, Carry H' Munwn and 
Eugene Hebei. The present invention relates 
to improvements in spring actu.ated keys fur type- 
writers adapted to be fitted to the keys of ex- 
isting machines One obj'cct of the 
invention is to provide a very compact 
key. the upper mcmlx;r of which is so 
supported that it can slide telescop- 
ically within the lower menilier, the 
two being normally supported by 
means of a spiral spring Another object is to 
provide a key of this type which is simple in 
construction, efficient in operation, and economical 
to manufacture The drawing herewith shows the 
general design, in cross section, of this invention. 

Aerial System 

Patent Number 1,967,604, Harold H. Beverage, 
Various systems have been proposed in the 
past to eliminate the radio interference set up in 
the vicinity of an internal combustion engine 
such as in the 
case of an air- 
plane These sys- 
tems have taken 
the form of shield- 
ing, and filters 
composed of in- 
ductances, capaci- 
ties, and so forth. These systems are not always 
satisfactory because of various drawbacks, and it 
is the purpose of the present invention to produce 
an interference elimination method which will 
make possible satisfactory radio reception under 


Preserving Proof of Invention 

]pVERY invsmor who is working on 
^ a dovics which ho contomplatos 
pstondng should first prsparo skotchos 
and a description of his invention, 
which should he doted end witnessed 
by et least two persons. The inventor 
has thus cstabfished the date of his 
disclosure, and such evidence should 
be deposited in e sefe piece from 
which it may be produced when need- 
ed. 

When an invention has been com- 
pleted, it is edviseble to file an appli- 
cation for patent without dolsy. How- 
ever, we realize that many inventors 
today do not have sufficient funds to 
meet this expense, nor have they safe 
places in which to keep their dis- 
closures. Therefore Setenitfie AmerU 
can will undertake to act as a deposi- 
tory for such documents. These will 
be held in safekeeping lor two years 
(unless withdrstm by the depositors) 
end then destroyed without opening. 

To take advantage of this offer, 
piece your papers in e seeled envelope 
endorsed with your name end address 
end merked **Not to be opened.'* 
Then enclose this in another envelope 
addressed to A. P. Peck, Associate 
Editor, Scientific American, 24 West 
40th St., New York, N. Y., end mail. 
’^The Editor, 


the stated conditions In this case a trailing aerial 
of cunvcntional design is used, as shown in the 
diagram, while another wire is installed to pick 
up the disturbances and feed them into the radio 
receiver. Here a bridge circuit is provided in 
which the disturbing currents are cancelled out. 
This is accomplished by feeding the two picked 
up interfering currents into the bridge circuit 
out of phase Thus the interfering circuits will 
not continue into the receiver and ordinary re- 
ception can be carried on with a minimum of 
difficulty. 

Ventilator 

Patent Number 1,967,504, John J Cauqhran, Jr. 

and hdxvard Caughran It is the purpose of 
this invention to provide a ventilator for railway 
cars, buses, and automobiles which can readily 

n he installed in connection with exist- 
ing windows or similar openings. The 
particular feature of the invention, as 
shown in the drawing, consists of the 
arrangement of a trough-like baffle 
plate mounted within a hood which 
will effectively prevent drafts within 
the compartment while at the same 
time will freely permit foul air to be 
exhausted from the interior. The movement of 
the vehicle in which this ventilator is installed 
creates a suction which readily draws the foul 
air from the compartment, the trough-like baffle 
plate preventing the outside air currents from 
creating a draft within. 

Brake Drum 

Patent Number 1,966,130, Raymond J, Norton. 

Several things are to be desired in a brake 
drum such as those used in automobiles The in- 
terior surface should have a high coefficient of 
friction and at the same time 
should be wear-resistant. The 
drum should be capable of dissi- 
pating heat as rapidly as pos- 
sible, and should be resistant to 
corrosion. The present invention 
has as its object to provide a 
brake drum of composite struc- 


ture which will have all of these desirable qual- 
ities. The brake drum is made of a material such 
as low carbon steel, formed in the usual man- 
ner, Then the interior surface is subjected to a 
case-hardening process so as to render this por- 
tion of the drum harder than the remainder. 
Then the exterior surface may be tieated so as 
to increase its resistance to corrosion and aUo 
its heat emissivity. This is done by forming on 
the surface a skin or coating of aluminum oxide 
by means of anodic oxidation. 

Sadiron 

Patent Number t, 965,746, Michael N, Matveyeff. 

One of the dangers of using ordinary elccti ic 
sadirons is that if they arc left on the work un- 
attended for any appreciable length of time there 
is a txjssibility of burn- 
ing the material being 
picssed. In the present 
invention means have 
been provided for elimi- 
nating this trouble. 
Springs and a movable 
weight arc so provided 
that when the hand of 
the operator is removed from the handle of the 
iron the handle will spring backward, shifting a 
movable weight and causing the working face of 
the iron to be lifted from the material being 
pressed and held upward at an angle The draw- 
ing herewith shows how this is accomplished, a 
latch lieing provided at the forward end of the 
handle, which latch closes only when the oper- 
ator's hand is on the iron. The movable weight 
consists of a quantity of mercury contained with- 
in the handle. When the Iron is in its tilted posi- 
tion, the current remains on 

Blow Torch 

Patent Number 1,966,252, Lester L. Lather and 
Arthur Goddu. One of the serious difficulties 
with automatic blow torches, as ordinarily con- 
structed. has been the inability of the torch to 
operate at maximum effi- 
ciency when the torch is 
tilted to an unusual angle 
such as may be required 
by some particular job. 
When this happens the 
alcohol or other liquid fuel 
rushes into the space nor- 
mally occupied by the va- 
porized gases when the 
torch is upright and so 
causes a diminution and in some cases an actual 
extinction of the flame. In the present invention 
a plug or barrier is inserted in the fuel cham- 
l)er, as shown in the drawing, through which the 
\%ick pas^s. Thus the liquid fuel is retained in 
position in the bottom portion of the tank and 
space is reserved in the upper part for the vola- 
tilized gases. Other improvements m the con- 
struction of automatic blow torches are described 
in detail in the patent specification. 

Camera 

Patent Number 1,967,279, Oskar Barnack, Where 
distance meters are used on ordinary cam- 
eras, it is usually necessary for the operator to 
move his line of vision from the distance meter 
to the view finder before 
he can complete his ex- 
posure. In the present in- 
vention a system of prisms 
and mirrors is so arranged 
that the operator can use 
both the view finder and 
the distance meter or range 
finder merely by moving 
the eyeball slightly. As shown, one line of vision 
is straight ahead through the view finder. By 
shifting the line only slightly to one side, vision 
is through the prisms and mirrors of the range 
finder. Thus it is possible to make accurate ex- 
posures with a minimum of inconvenience. 











Tht above iniormation hat been taken from copies of PaieM specificationt. No further details are available except as can be obtained from such specifications. 
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Virginia chemiflts who have produred dozens 
of different compounds, many of them new 
to chemical literature. 

Next, these morphine derivatives are sent 
to the University of Michigan, where their 
action is studied on animals and compared 
with morphine. Mosf striking so far is a 
compound which, although only three times 
as toxic as morphine, possesses pain reliev- 
ing qualities 10 times as great, and 30 to 
40 times the general depressant effect. This 
derivative, dihydrodesoxymorphine-D, might 
be given in small doses with greater general 
effect and less toxic danger than a large 
dose of pure morphine. It was made by re- 
moving one of the side chains from the 
phenanthrene nucleus and replacing it with 
hydrogen. Certain of the new compounds, 
which have been made and which appear 
most promising for medical uses, are being 
tried out on human patients to see whether 
or not they possess addicting properties. 



Courtusy l.nvuHho\ver, Inc. 


This space-saving unit for modern 
bathrooms may be installed in a 
space no larger than five by seven 
feet, yet it provides a complete 
lavatory and bath tub with shower. 
The tub is recessed under the lav- 
atory, giving all the advantages 
of a standard tub. The other sup- 
port of lavatory is a towel cabinet 


Yellow Glass 

I NDIUM, the rare metal with which sci- 
entists are just becoming acquainted, 
was so named because its discoverers found 
that it produced indigo blue lines in its 
spectrum. It seems odd that a substance so 
historically associated with the color blue 
should find a new and promising use in 
coloring glass yellow. William S. Murray, 
of Utica, New York, who devoting him- 
self to the study of this little-known element 
In an effort to find commercial uses for its 
unique properties, has recently found that 
indium sesquioxide imparts a beautiful yel- 
low color to glass, ranging from light canary 
to dark tangerine-orange, depending upon 
the amount of indium used. 

Heretofore, the production of yellow glass 
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LITTLE THINGS THAT ADD TO 
YOUR COMFORT AND SAFETY ARE 
IMPORTANT TO STATLER HOTELS 

Probably not one ^rson in a 
thousana has ever been badly 
scalded in a bath. But against 
even that thousand to one 
chance you are protected at a 
Statler Hotel. Out of our long 
experience, we realize there 
might be a danger, however 
slight ... so we guard you 
against it by automatic con- 
trol of hot water temperature. 

This may seem a *'little 
thing*". Many hotels do not provide it. But it 
is further proof of how Statler Hotels accept, as 
a duty, the constant protection of your health 
and comfort . . • the provision of every feature 
essential to complete satisfaction. 

While we’re in the bathroom, let’s look at 
some other **little things**. There's a towel hook 
placed at convenient height ... a water mixer 
valve to regulate the temperature of the shower 
with a simple twist of your wrist. The shower 
itself is something you’ve probably taken for 
granted • • • but few hotels have followed the 
Statlers* lead in providing a shower in every bath. 

Space permitting, we could list dozens of such 
things • . • **little things*’ we have discovered in 
our pursuit of perfection in hotel service. Clean, 
new pen points, both ’’stub” and '"fine” . . . fresh, 
free-flowing ink ... a pin cushion with its quick- 
repair supply of buttons, pins and threaded 
n^les ... a gadget for hanging trousers proper- 
ly , the convenient desk calendar . . .a telephone- 
attached memorandum pad, etc., etc. 

And when it comes to slumber, no one could 
be more solicitous than wo of your comfort. You 
lie on a luxurious inner-spring hair mattress, 
with its protector pad to give unusual smooth- 
ness. Your downy pillows are sheathed in sani- 
tary inner slips as well as snowy white outer 
ones. You sleep better because we have thought 
of such things os sound-proof floor and wall 
construciion , , . felted, double connecting doors 
, • , controlled volume of your neighbor’s radio 
. . • supply carts with rub^r tires and bumpers 
. . . even an ingenious device outside your door 
to tell employees the room is occupied and the 
door locked . . • 

Some of these things you get at some hotels. 
All of them you'll get only at a Statler. To them 
we add an unparalleled service, rendered by a 
staff of selected, trained employees. 

From whatever angle we approach our story, the 
conclusion is the same: Statler Hotels are fulfill- 
ing a self-assigned obligation to pioneer in the 
development of new ideas that will continually 
add to the pleasure of staying at these hotels . . . 
and to give you complete hotel service — Statler 
Service. 
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PIATURIS OP HOTEL SERVICE 
FIONIERIP RY STATLSRf 


• Pin Cnahlon 

• Free Morning Newe- 




circulating lee 
Water 

• Free Radio Recep- 
tion 

OBed Heed Reeding 


• FnU. length Mirror 

• Inner-apring Hair 
Btattresa 

• Certified Gneat 
Rooan Lighting for 
Eye Ceouert 

• Prlcate Bath with 
Erery Room 


• NoTtpplaigatPnblin 
RoaUnraat ChecA* 
rooms 

e No Tip Chlseltef lit 
WaahiNMtma 

• One-day Lnnndry 
Serrlee wlthont 
Eatm Charge 

• Street Stove Pvteee 
for Clear and News* 
stand Itema 

• Statler Service 
Tndntiig of 


• Prieo of Room 
Posted In the Room 

• A Gnamntoo of 

Gneat Setiaflicllon 



STATLER 


(Cleveland sue sijo Jloals SMS 
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No More Weary 

Stair Climbing 

• 

Shepard Automatic 
HomaUFT. Surprisingly 
Low in Cost. 

Economical — Operatot from light- 
ing current at last than a cant a 
day. Fully automatic, yat simple 
and safa. Childran and older ^Ik 
can operate it. Will not move un« 
lass ovary safaty pracaution has 
boon followad. Cabs of baauti- 
full^ finishad genuine walnut. 

Easily installed. Astonishingly low 
cost. Write for catalog. 

THE SHEPARD ELEVATOR CO. 

241S COI.KRAIN AVI. CINCINNATI 
NIW YORK>— aa LIBKIITY STIIKIT 
Seprefentetlvei In ell principal cities. 

A fine DroDosItlen for dealers. 



Patents Pending 


Air Conditioning 

By J. A. Moyer and R. U. Fittz 

Here for the first time in one 
volume is a complete treatise. 
The first half of the book covers 
theoretical fundamentals and 
discusses such phases of air con- 
ditioning as air filtration, re- 
frigeration, humidity control, 
and 80 on. The second half gives 
a thorough study of design re- 
quirements, including such fea- 
tures as examples of typical air 
conditioning designs with the 
necessary calculations for thea- 
ters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent ad- 
vances in household, office build- 
ing, railroad train, and theater 
applications. — $4.20 postpaid. 

SCIENTIFIC AMERICAN 

24 West 40th St., New York 


has depended on compounds of uranium, 
cerium, and titanium. The uranium hydrate 
has a greater coloring power than any of 
the usual compounds. Cerium and titanium 
have been used together in rather substan- 
tial amounts but the color is lighter than 
is desired. Uranium gives a canary yellow 
color. 

So far as has been determined, indium 
sesquioxide gives a more intense yellow 
color than any of the other oxides used. 
One-half pound imparts a beautiful yellow 
to 1000 pounds of glass-forming materials. 
This amount is about one seventh that of 
the metallic oxides previously used for col- 
<»ring glass yellow. — A, E, B, 

European Shelterbells Help 
Modify Climate 

P RESIDENT Roosevelt’s plan for the 
establishment of a vast shelter belt of 
trees across the drought-stricken Great 
Plains, while representing by far the largest 
reforestation project of its kind ever un- 
dertaken in this country, is not the first at- 
tempt ever made to modify climatic and 
agricultural conditions by tree planting, ac- 
cording to the Forest Service, United States 
Department of Agriculture. 

One of the most famous large-scale tree- 
planting projects was begun more than 60 
years ago on the steppes of southern Rus- 
sia, where conditions arc in many ways 
similar to those of the prairie regions of 
this country. Protection forest strips were 
planted over thousands of acres as a de- 
fense against the ’’black dust storms” caused 
by the heavy winds which raged over the 
plains. Studies show that the forest belts 
reduce the average wind velocity between 
the strips by 35 percent during summer and 
about 20 percent during the winter. Evapo- 
ration of moisture between the strips, as 
contrasted with open prairie areas, is re- 
duced by 30 percent, and yields of grain 
in a typical dry year were more than a 
quarter ton per acre greater than in the 
open prairie. 

The Landes region of France is another 
striking example of the conquest of man 
over the inimical forces of nature. Forest 
planting here has reclaimed thousands of 


acres of waste lands and has vastly im- 
proved living conditions. Large-scale forest 
plantings have also been carried on in more 
recent years in Italy and Hungary for the 
reclamation of waste lands and the pre- 
vention of erosion. 

A notable reforestation project was be- 
gun by the Forest Service some 30 years 
ago in western Nebraska, and a green, 
growing forest, already yielding some tim- 
ber, now covers thousands of acres of what 
were formerly barren sandhills. The area 
is now the Nebraska National Forest. 

The Forest Service has made extensive 
studies of existing wind-break plantings 
in Nebraska and Kansas, and has found 
windbreaks effective in reducing surface 
velocity of the wind to a distance at least 
20 times the height of the trees. Their 
effect in conserving soil moisture, prevent- 
ing movement of the soil by winds, and in 
increasing crop yields has also been noted. 


Dinitrophenol Dangerous 

T he “reducing racket” has a group of 
new and dangerous drugs, dinitrophenol 
and related compounds. Racketeers are sell- 
ing these drugs in fat reducers in spite of 
reports of deaths caused by their com- 
pounds, says W, G. Campbell, Chief of the 
Food and Drug Administration. “Reducing 
agents containing these drugs,” says Mr. 
Campbell, “have sprung up like mushrooms 
all over the country, and are endangering 
the lives of patrons. The Federal Food and 
Drugs Act has no jurisdiction over products 
of this type, dangerous though they may 
be. All that the Food and Drug Administra- 
tion can do is to warn the public that these 
compounds are dangerous.” 

Clinical evidence shows, Mr. Campbell 
said, that these drugs act by increasing the 
metabolic rate. This amounts to a speeding 
up of the body processes, resulting in a 
destruction of the tissues, including fat, to 
provide fuel for the accelerated metabolism. 
Common symptoms are increased tempera- 
ture, pulse or respiration, or copious sweat- 
ing. In particular, Mr. Campbell warned, 
these drugs should not be used by individu- 
als suffering from chronic rheumatism, al- 
coholism, tuberculosis, or diseases of the 
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heart, liver or kidneys, as poisonous and 
otherwise harmful effects are even more 
likely to manifest thembelvcs. There is also 
some evidence that they may cause pro* 
found disturbance of the blood-forming 
organs. 

These drugs, in common with many others, 
may serve a useful purpose when the dosage 
Is properly adapted to the needs of the 
individual patient, provided there are no 
contra-indications to its use. Proper dosage 
and indications for use, however, as well 
as prompt discovery of toxic effects, can l)e 
determined only hy a skilled physician. 
Furthermore, there may he unexpected 
harmful effects that are not disclosed hy 
the first tests. Such effects can be deter- 
mined conclusively only after extensive 
trial and use, in addition to the tests which 
should in all cases be made before the 
preparation is offered to the public. 


Mercury-Made ‘‘Sunlight” 

M ercury, the liquid metal which we 
knew as the fascinating quicksilver 
in childhood days, is responsible for a new 
light source that is expected to exert con- 
siderable influence on artificial lighting 
practice of the future. This new light 
source was developed in the engineering 
laboratories of the Westinghouse Lamp 
Company and is known as the high-pressure 
mercury lamp. 

The principle of producing light hy bot- 
tling metallic vapors and then passing an 
electrical charge through them was the 
basis of the sodium lamp invention by the 
Westinghouse engineers in 1917. It was not 
until 1932, however, that suitable glass, 
which would withstand the deteriorating 
chemical reaction of sodium vapor, was de- 
veloped. The success of this research paved 
the way to the high-pressure mercury vapor 
lamp. 

Perhaps the outstanding feature of the 
high pressure mercury lamp is its high op- 
erating efficiency. The use of vaporized 
mercury as a source of light is in itself 
nothing of revolutionary character. For a 
number of years, low pressure mercury 
lamps have been in use, but their efficiency 
is on the order of 15 to 20 lumens per watt. 


In the new lamp mercury in an inner tube 
is vaporized by an electric arc and the pres- 
sure kept relatively high through the main- 
tenance of a high operating temperature. 
In this way, it is possible to obtain effi- 
ciencies of 35 to 45 lumens per watt. The 
resultant light is distinctly bluish-white in 
color instead of the bluish-green of low 
pressure design. 

The glass inner lube, which is approxi- 
mately 7Mi inches long and 1% inches in 
diameter, contains a drop of mercury which 
18 vaporized by the electric arc. There are 
two electrodes at each end of this inner 
tube. The arc is established between these 
electrodes. One of the reasons for construct- 
ing the lamp with two tubes was to provide 
a means of conserving heat. The outer tube 
or the apparent lamp bulb acts as a jacket. 
In the space between these two bulbs is 
nitrogen gas at approximately one half at- 
mosphere prei>«*ure. This gas prevents arcing 
between the metal parts which hold the 
inner tube firmly in the lamp bulb. The 
ends of the inner tube are coated with a 
gold paint which reflects heat back into the 
inner lube and further contributes to a 
constant high temperature. 

The eh'ctrodes in the ends of the inner 
tube are coils of tungsten wire. Trapped 
in each coil, however, is a small slug of a 
special chemical compound which supplies 
a copious flow of electrons from the time 
the lamp first begins to operate. — A. £. B. 


Wiley Po8t^s Altitude Suit 

T he indomitable and skilful Wiley Post 
is planning to fly in his globe girdling 
airplane, IF innie Mae, from London to Mel- 
bourne, Australia, in two days, in an attempt 
to capture the first prize of 10,000 pounds 
in the MacRobertson International Air 
Race. Post plans to make the England- 
Australia flight at an altitude of appri>xi- 
mately 30,000 feet, and with his highly 
supercharged engine and Smith control- 
lable pitch propeller hopes to attain a speed 
of 300 miles per hour in the thin air of this 
great height. 

Of course the equipment needed for this 
feat ib of considerable complexity. Not the 
least part of this will be a special altitude 
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suit. On such s long journey it is of course 
impossible to rely on the usual oxygen 
supply which pilots use for altitude flights 
of comparatively short duration. Wiley Post 
has hit on an entirely new idea in this 
altitude suit of his. which la shortly to be 
tested in a practice flight. 

The flying suit has been developed by 
the Goodrich Rubber Company, who are 
also responsible for the well known airplane 
“de-icers.” We are indebted to the engineers 
of this company for a first hand description 
of the suit. 

A dural helmet, similar to those used by 
divers, is attached to a rubberized silk fab- 
ric shirt. Gloves are continuous with the 
sleeves; pants of the same material are at- 
tached to rubber boots. 

The helmet is made with a fixed glass 
visor, with a mouth door which can be 
opened at will, and which when closed is 
sealed with sponge rubber. At the top of 
the trousers is a metal ring to which the 
fabric is cemented so as to form a seal. 
The skirt of the shirt is sealed around the 
ring at the top of the trousers by means of 
a separate split ring. 

The suit is inflated by a line from the 
engine supercharger. There is also a sep- 
arate line carrying warm air, which is 
lieated by passing through a copper coil 
wrapped around the exhaust stack. The 
flier can lead this hot air into his helmet 
and remove any frost which may collect at 
high altitude. Another connection of the 
hot-air line will provide warm air for the 
suit itself. The suit is designed so as to 
withstand a pressure differential of five 
pounds per square inch between the inside 
and the thin air of the outside atmosphere. 
The gloves at the ends of the sleeves are 
made of rubber and are tight fitting. Rough- 
ly, the principle of an inner tube casing has 
been followed in the design of the suit. 

At the knees and ellwws there is an 
elastic rubberized fabric material which fits 
snugly but affords freedom of limb move- 
ment. — A. K, 


A Real C^lf Practice Device 

T he royal and ancient game of golf has 
been played for more than four cen- 
turies without a satisfactory practice device 
that enables John W. Duffer (or Mrs. Duf- 
fer and son John Jr.) to step up to a real 


golf ball in the privacy of their own home, 
hit said golf ball as hard as possible with 
a real golf club, and obtain registration of 
slice, hook, distance, and direction in a 
few feet of space. True, many attempts 
have been made to provide the ideal device, 
using complicated electrical and mechani- 
cal systems. 

It remained, however, for John K. Staf- 
ford, an engineer of the General Electric 
Company, to invent Golf Register, which 
will accomplish the desired results in a 
simple manner. 

Golf Register consists essentially of a 
ball harnessed to a leather strap encased 
in a collapsed rubber tube. The tube in 
turn is held inside an aluminum trough. 
The aluminum trough is pivoted at one end 
and forms both a friction device against 
pulling out of the rubber tube, and a di- 
rection indicator. A vertical stud driven 
through the center of the golf ball serves to 
tee up the ball for a drive. When hit, the 
ball flies forward, but is brought to rest 
within 12 feet of forward travel. 

Slice or hook is registered while tho 
clubhead is in contact with the golf ball, 
by the proportionate rotation of the ball in 
a clockwise (slice) or counter clockwise 
(hook) direction on the vertical stud. This 
registration is then preserved by “friction 
lock” principle. This is obtained by an ex- 
tremely simple mechanical construction that 
locks the ball against further rotation on 
the stud, as the ball shoots forward and 
beats down violently against the ground. 
This friction lock is accomplished by the 
mushroom shaped head of the stud G, 
shown vertically mounted through the ball 
in the accompanying cut. When the stud 
is in the position shown in the cut, the golf 
ball exerts practically no pressure against 
the mushroom shaped head of the stud. 
Hence, the ball can rotate clockwise (slice) 
or counter clockwise (hook) on stud G 
while the clubhead is in contact with the 
hall, and the proportionate rotation of the 
bail into the slice or hook area on top of 
stud head G, indicates the severity of the 
slice or hook. The ball is then locked in 
this position, and is held by friction against 
further rotation, as the ball shoots forward 
and beats down violently against the ground 
in coming to rest. 

Carry distance (flight in air of free ball) 
is registered by the amount of collapsed 
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rubber tube H pulled out by the momentum 
of the ball straining forward against the 
backward drag of the rubber tube in the 
friction trough C. The inside bottom of the 
trough C is calibrated in multiples of fifty 
yards, to register the approximate distance 
that would have been obtained by a free 
ball. Direction of flight of ball as it leaves 
the tee is recorded simply by the “weather 
vane“ action of the aluminum trough C 
which is so light in weight that it swings 
around to point toward direction of flight 
taken by ball. 

Silica Black 

S ILICA black is the name given by C. A. 

Jacobson of West Virginia University 
to what seems to be a new chemical 4)ub- 
stance, developed by him. Silica black is 
made by mixing together finely divided coal 
and siliceous material such as diatomite. 
The mixture is heated in the absence of air 
to a temperature between 650 and 1100 
degrees, Centigrade. The resulting powder 
is separated into three grades, the finest 
having a specific gravity of 0.25 and being 
composed of 18 percent carbon, 75.5 per- 
cent silica and 6.5 percent oxides, sulphides 
and silicides of iron, aluminum, and other 
metals. 

Silica black has a high oil absorption, 
mixes well, and has good spreading quality; 
it therefore might be used as a pigment in 
paints, printing inks, and so on. It reduces 
metallic oxides at high temperatures. It 
adheres tenaciously to objects and might 
be used as a carrier for insecticides, wood 
graining, leather tinting, and so forth. — 
A. A. B, 

Hazards in Economy 

D ONT buy “gas savers,” “grease ab- 
sorbers,” or “burner protectors.” They 
don’t save a penny; in fact, they usually 
cost more by increasing gas bills and many 
of them cause headaches, or worse effects 
of that stealthy and dangerous poison, car- 
bon monoxide. 

The National Bureau of Standards has 
conducted an investigation of a number of 
gadgets and appliances that were sold over 
the doorsill by salesmen who lauded them 
to the skies in extravagant claims of their 
value. The results of this research called 
for a warning against such purchases, which 
the Bureau issued. 

All of the “gas savers,” it stated, affected 
the operation of a satisfactory gas range 
in such a way as to increase* the tendency 
to form carbon monoxide, which even in 
very small amounts is injurious to health. 
Although agents sometimes boasted of a 
reduction in gas bills as high as 30 percent, 
none of the attachments tested increased 
efficiency appreciably, while some of them 
eontideYably increased the amount of gas 


needed for certain purposes. 

The “burner protectors,” the report con- 
tinued, keep the burners clean but do so 
at the expense of cooking efficiency. None 
of the water backs tested proved satis- 
factory while some of them caused the 
formation of carbon monoxide. Attachable 
solid tops and all the varied things which 
are placed in the flues tended to prevent 
complete combustion and to lower effi- 
ciency and were an actual menace to health. 
A flue is constructed by the manufacturer 
to be as small as possible and still allow 
complete burning of the gas, and when it 
is obstructed further to keep more heat 
in the stove or for any other purpose, a 
dangerous condition frequently results. 

“The ‘grease absorbers,’” scientists ob- 
serve, “should be called grease diffusers, be- 
cause they merely distribute the grease 
more uniformly around the kitchen. Those 
that are filled with steel wool or other 
material in such a way as to obstruct the 
passage of the flue gases may become dan- 
gerous .” — Science Service, 

Honey for Coif Ball Centers 

ITH a golf ball that is literally a 
'‘honey,” golfers ought to be able to 
register some “sweet shots.” Experiments 
have shown that honey possesses several of 
the chemical requirements that fit it for 
use as a golf-ball center. Many substances 
have been tried as centers for golf balls 
but the ideal material for the purpose has 
not yet been discovered. 

According to Arthur M. Maas, in Chem* 
istry and You, honey is hygroscopic, or has 
a natural affinity for water, and so will not 
dry out. It is not explosive*— some golf ball 
centers have been. It is non-corrosive — a 
center filling that bums if the covering 
breaks is distinctly not nice. 

Besides these requirements, golf-ball cen- 
ters must have the following qualities: 

High density — the weight per cubic inch 
must he high so the ball will not be affected 
by wind, and will hold a true course. 

Elasticity — this makes it bounce from the 
club, and gives liveliness. 

Small change in volume with changes of 
temperature — the ball should act in nearly 
the same way on hot and cold days, and heat 
should not burst it by expansion of the 
center material. 

Uniform viscosity, or “gooiness,” deter- 
mines the spin of the ball on hot and cold 
days. — A. E. B, 

No Man-Made Device Starts 
or Stops Rain 

M any suggestions for stopping the 
severe drought of 1934 have come in 
to the United States Weather Bureau dur- 
ing this summer, just as many are received 
for stopping floods iti times of excessive 
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rainfall. In fact, a single cause, the wide 
use of radio, is often advanced for both 
drought and flood. No device yet developed 
by man is of any practical value in starting 
or stopping rain, according to Dr. W. J. 
Humphreys of the Weather Bureau. 

Nature's method of making rain. Dr. 
Humphreys explains, is first to get an 
abundance of water into the atmosphere 
by evaporation from water surfaces, ice 
surfaces, growing vegetation, and damp soil 
and then to squeeze it out by lowering the 
temperature. 

Ordinarily there is enough moisture in 
the air to provide at least a moderate rain- 
fall whenever Nature’s machinery for its 
condensation into raindrops is working 
right. This machinery calls for the proper 
distribution and movement of air masses 
differing in temperature and density. In 
other words, when a normal movement of 
atmospheric “highs” and “lows” is inter- 
rupted and a relatively stagnant atmospheric 
condition is established and persists for a 
long time, drought develops, notwithstand- 
ing the fact that there may be enough mois- 
ture in the air to produce rain. 

Electrical devices, sprinkling the clouds 
with dry ice, starting large fires, and setting 
off loud explosions, among the other rain- 
making schemes suggested, either do not 
work or cost too much for practical use. 

All of the electrical schemes investigated 
by the Weather Bureau, Dr. Humphreys 
says, are utterly useless. 

Sending cooling substances up into the 
clouds to cause rain, he adds, is about a 
century old. Even liquid air has been tried. 
This plan, however, is wrong in principle, 
and no rain has ever resulted from such 
practices. 

The use of fire to produce rain was 
strongly advocated 80 or 90 years ago and 
this suggestion continues to bob up from 
time to time. This method. Dr. Humphreys 
says, is correct in principle, but the cost of 
a fire big enough to break a drought would 
be prohibitive. 
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DIapoaal of Distillery Waste a 
Problem 

A lthough the sale of their product is 
L legal, the distilleries are finding that 
the law of the land is directed against the 
disposition of their by-products. At one 
Illinois distillery, for instance, the Govern- 
ment refuses to permit the discharge of 
untreated waste into the nearby river, for 
the resulting stream pollution would be 
roughly equivalent to that from a city of 
a million inhabitants. Consequently, the 
distillery is installing industrial waste 
treatment devices, costing approximately 
300,000 dollars. The expenditure is to be 
made for evaporators, additional dryers, and 
housing. The plant, with a rated capacity 
of 20,000 bushels per day, is to operate on 
half-capacity output schedule until the 
treatment plant is in operation. — A. E. B* 


New Type Double^wlased Window 

A new type of double-glazed window, 
known as Thermopane, which substan- 
tially reduces heat loss through windows 
and prevents frosting Iti cold weather, is 
now being produced by The Thermopane 
Company, a subsidiary of Libbey-Owens- 
Ford Glass Company. 


Scientific 

Self-Defence 

By W. E, Fairbairn 

Trained for many years in the prac- 
tice of jiu-jitsu, the author has 
evolved a means of defence for the 
nonactive civilian who wishes to be 
able to protect himself from assault 
by thugs or other malicious persons. 
All the holds are fully described 
and illustrated so that one can 
readily practice them without fur- 
ther instruction. Douglas Fairbanks, 
who has somewhat of a reputation 
for efficiency in jiu-jitsu, writes the 
preface in which he heartily com- 
mends the book as well as the 
wrestling art of the author. — $3.65 
postpaid. 

Illustrated Magic 

[iVou; reduced in price] 

By Ottokar Fischer 

Now at last we have someone who 
is not afraid to give away the se- 
crets of the profession. There has 
been somewhat of a gentlemen’s 
agreement among magicians not to 
allow even the mechanism of parlor 
magic to be disclosed. Here we 
have the whole works from the 
wand and table up to the classic 
illusions requiring big properties. 
All the tricks are illustrated pho- 
tographically, which has never been 
done before except in a half-hearted 
way. — Now 12.25 postpaid. 

Testing 

Precious Metals 

By C. M. Hoke 

An exhaustive pamphlet on rapid, 
practical methods of testing alloys 
and solutions for precious metal 
content: The old method for gold 
and silver, platinum and its alloys; 
How to detect palladium and gold 
in platinum alloys, dental alloys, or 
solution; How to detect palladium 
and nickel in white gold, platinum, 
and so on; Methods of testing that 
do not require acids — the flame. 
The significance of the karat stamp. 
A most useful and practical man- 
ual. — 65c postpaid. 

SCIENTIFIC AMERICAN 

24 West 40tli St., New Yorit, N. Y. 
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MAKE ARTinCIAL MARBLE 

Colorful gloBRy tllen. no polishing, rather uncanny. 
Tabletops, bookends. whetstones, ash trays. Imita- 
tion granite, sanitary floors. Hard. Inexpensive, fire- 
proof ; enamels wood. Rubber molds for making novel- 
ties and statuary. Secret cement processes. Amaz- 
ing samples free. (Bo rallfornla. business reserved.) 
JOHN K* PAYN 
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TEN MILLION 

STORY 

PLOTS 


Ki i Hiir < ii4 by Mliton 

•nd AiaerlMm Pfation OuS<i. widUy tued 
b« aucflcMfiil MutliDni and Motioa Pkturo 
Siudlon RqimBr valunMn to profaMtoMl 
or now writer Booklnt fiwo. 



The Midget Slide Rule 

Illnnry. Add and Mimtrnet analM. nivaa 

Lota. UWaa Ijlg fuoetk^ma te I mifiute 

from 0 Ui 9U dacraaa. Thn Knafn^tetd 

•d atialaa are on white eualed nlwinum 

rannnaMUF aecurntm Fha MidsH b 

undoubteifly. the mnot vaMtOe onleuln- 
ter aver faiYent^ Ola. 4 In. Prloot^with 
Pabrlki^ eaae and Inkfuetkw 
Sa 00. eaah or (' O D Money back U 
not aatlafaetory. Ciroulara free. 

Olsen llkle RuM Co.. Muart. m. 

8 iul 0 HvU MiUun aince t 9 IS 


When you 'write to advertisers 
• The Editor will appreciate 
it if you will mention that 

SCIENTIFIC 

AMERICAN 


Amateur 

Telescope Making 

Albert G. Ingalls, Editor 

All the Information you will need as to 
grinding, polishing and silvering mir- 
rors. How to test and correct them. How 
to design and build a mounting, together 
with a few chapters of more advancetl 
work. All In language anyone can un- 
derstand. $3.00 postpaid domestic. 

SCIENTinC AMERICAN 
24 W. 40tli St New York City 



WE HELP INVENTORS 

Develop Invenlions — Sell PstenU 
riftoen years experience. 
MAmiVACTURBRS 
wanting high grade new Products to Sell j 
write us 

ROY J. ANDERSON, Consulihi Enjinti 
6140 S« MensSeldl Ave^ O^fOa Hi* 


The product coaiiits of two panes of glass 
so fitted to each window sash that a de- 
hydrated air space ie provided between and 
reduces the flow of heat and cold. The de- 
vice, which has been applied successfully in 
solving problems of air conditioning, is ex- 
pected to have a widespread effect in the 
construction of windows in new homes and 
buildings. 

Building engineers also have found that 
the Thermopane principle, besides prevent- 
ing frost formation, eliminates condensa- 
tion on the glass of windows, unless th(f 
inside humidity is excessively high. 

Several of the nation's foremost architects 
and builders, who have used Thermopane 
in new buildings designed by them, have 
indicated their confidence that the day of 
double glazing of windows in building 
definitely has arrived. 

Tests conducted by engineers showed that 
the new principle saves about 50 percent 
of the usual heat loss through windows. 
The engineers also predicted that the dou- 
ble glazing idea will he used widely in the 
refrigeration field. 

Ninth International Photography 
Congreas 

T FIE first International Congress of Pho- 
tography was held in Paris in 1889. 
Since that time meetings have been held 
at intervals of three to five years, exclud- 
ing the four-year war period, in Lifege, Brus- 
sels, London, and Dresden, in addition to 
Paris. 

The next congress, the ninth, will be 
held again in Paris next year, 1935, from 
July 7 to July 13. The meetings will be 
held in the rooms of the Socieie Fran^aise 
de Photographie el de Cin^malographie, 51 
rue de Clichy, Paris (IX*). 

The Ninth Congress will be organized on 
lines similar to those of previous congresses. 
The active organization will be in the hands 
of a French committee consisting of repre- 
sentatives of many of the scientific, photo- 
graphic, and allied societies of France, and 
headed by the French Photographic Society. 
The arrangements in other countries are 
made by the local National Committees. 
These committees have been established in 
many countries to deal with the proposals 
and recommendations of the congresses, to 
present material to the congresses for inter- 
national consideration, to arrange for a 
series of first-class papers on appropriate 
photographic subjects to be submitted to 
the congresses, and so on. 

The Secretary of the American Commit- 
tee is Dr. Walter Clark, Research Labora- 
tories, Eastman Kodak Company, Rochester, 
New York. There are two sub-committees 
in this country, dealing respectively with 
Sensitometric Standardization and Motion 
Picture Standards. 


CURRENT BULLETIN 
BRIEFS 


Sculptures by Herbert IIaseltine of 
Champion Domestic Animals of Great 
Britain, (Zoology Leaflet 13), provides an 
excellent representation not only of the par- 
ticular champions which were used as mod- 
els* but also of types illustrating physical 
characteristics of various outstanding, breads 
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from your invention, you must pro- 
tect it with a U. S. Government 
Patent. Otherwise you mar find that 
all your time and labor nave been 
lost, b^ause it often happens that 
other inventors are working on the 
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Experimental and Model Work 
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Inventions Developed 
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INVENTOR’S UNIVERSAL EDUCATOR 

(Wains 900 merhaniral movements: 50 Perpetutl Mo- 
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P-INVENTION IS ONB PROBUM-^ 

Developing the invention for it$ 
commercial value is another problem 
We are conremed with developing tlie commercial valM 
of useful inventions that have good patent proteotiod. 

If you have sueh an invention. lUbroit it to US 
we will give It cereful consideration 
All communications treated with strict conlldaMNl. 
We have been developing tnveotiona since 1910. 


THE MERRILL COMPANY 
843 Sanseme 8t. Ban Franelsat, Oalll. 


I SELL PATENTS 


If you wish to add New Products to your line, 
or have a good Patent to sell, write me-' 


CHARLES A. SCOTT 
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MAGICA SEXUALIS 

Ail FALSTAPF anthropological books on 
the Love Relehont of Mankind ate enthrall’ 
ing, highly informative documents by au- 
thorittes of international repute. That is 
why the PA! STAFF list of permanent sub- 
scribers reads like a **Whors Who** of 

Ansrlcs*! SspliitticatedI Istellectssl Arlitocrscy 


nuTArrmst 

Dspe. lOSr 230 Filth Ava., Naw York, N. Y. 
Please send me free illustrated 
catalogs of Amatory Curiosa, 
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Address 


of live stock. Field Muttum of Natural His- 
tory, Chicago, Illinoisans cents. 

Pumping from Wells for Irrigation, 
Farmers’ Bulletin No. 1404, gives much 
valuable information on types of wells and 
casings, pump equipment, casts, and so on. 
Superintendent of Documents, Washington, 
D, C . — 5 cents (coin). 

The Deserted Viilace (No. 4). Correspon- 
dence between Francis P. Carvan and 
Government officials regarding the develop- 
ment of the pulp-wood industry in the 
South. Chemical Foundation, d54 Madison 
Ave,, New York City, N, Y. — Gratis, 

101 Uses for the Air-Acetylene Flame. 

Every repair shop will welcome this 
handy reference guide which takes up a 
number of different fields in which the air- 
aretylene flame may be used, including 
plumbing and piping, air conditioning and 
refrigeration, marine work, automotive re- 
pair, power and electrical, and others. 
W rite for bulletin 10 A to Scientific Ameri- 
can, 24 West 40th Street, New York City. 
’ ' Gratis, 

The New Penn System of Tfmperaturf 
Control. Prepared for distribution to 
members of the heating industry, this 28- 
page illustrated bulletin covers as briefly 
as possible the advantages and elementary 
features of a new concept in room tem- 
perature control. Penn Electric Switch Co., 
2000 East Walnut Street, Des Moines, Iowa. 
- -Gratis. 

Bibliocraphy of Information on Air 
Conditioning (No. 1383). This is the 
third edition of an interesting pamphlet 
devoted to trade associations, institutes, and 
societies interested in air-conditioning. The 
references to periodical literature are sev- 
eral lumdred in number. Bureau of Foreign 
and Domestic Commerce, United States 
Department of Commerce, W ashington, 
D. C. — Gratis. 

Maintenance of Reciprocating Parts. 

This pamphlet will fill a need for an 
adequate and authoritative treatment of the 
applications of the oxy-acelylene process. 
It makes a valuable addition to the exist- 
ing literature on the subject of welding. 
Write for bulletin JOB to Scientific Ameri- 
can, 24 West 40th Street, New York City. 
— Gratis. 

Toward an Electrified America. An illus- 
trated pamphlet showing the varied 
uses to which electricity will be put in the 
Tennessee Valley, the present aim being to 
electrify that valley; the ultimate aim is 
towards an electrified America. Electric 
Home and Farm Authority, Inc., Chatta- 
nooga, Tennessee. — Gratis. 

World Weather and Solar Activity, by 
H. Helen Clayton. The latest of a series 
of Smithsonian Miscellaneous Collections 
bearing on long-range weather predictions. 
Smithsonian Institution, W ashington, D. C. 
-’•40 cents. 

The Newcomen Society for the Study 
op the History of Engineering and 
Technology (Transactions, Volume XIII, 
1932-1933). This volume goes into detail 
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• If you want to survey a 
certain field of industry, or 
desire to get in touch with 
all of the recognized manu- 
facturers of some particular 
product, we can supply com- 
prehensive lists for a nom- 
inal fee. Write for informa- 
tion on this service, stating 
just what listings you re- 
quire. 

A minimum charge of one 
dollar is made; the total cost 
of a list is dependent upon 
length. Address: 

Manufacturers Listing Service I 

SCIENTinC AMERICAN I 

24 W. 40th St., N. Y. C. | 


For 

Scientific and Technical Books 
try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 


Available: 

OLD VOLUMES 

of 

SCIENTIFIC 

AMERICAN 
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sessing the volumes. 
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' Magicians^Manual 

Here at last we have the ideal 
book on magic for amateurs. Our 
reviewer prepared a formidable 
work on Magic in 1896 which 
achieved great popularity but 
was by no means the equal of 
the present volume, when tricks 
that can be actually performed 
on the stage or in the parlor are 
concerned. All the material for 
the tricks is provided in envel- 
opes or otherwise conveniently 
disposed in the volume and each 
diagram gives an idea of the 
method employed. We have little 
hesitation in calling this a new 
kind of book. It was compiled 
for members of the Magicians’ 

I League of America by Walter B. 
Gibson, Director of Service and 
Instruction. When you buy this 
book you become a member of 
the League. — $3.25 postpaid. 


A Thousand 
Marriages 

A MEDICAL STUDY OF 
SEX ADJUSTMENTS 

By R. L. Dickinson, M. D. and 
Lura Beam, M. D. 

This book must not be confused 
with any of the general elemen- 
tary treatises on sex life which 
are now available to all. As its 
title indicates, it is wholly de- 
voted to an advanced .study of 
one particular phase of the 
whole subject. It consists of 
lengthy citations of a thousand 
specific case histories as record- 
ed throughout a long career by 
a noted gynecologist who in his 
professional capacity came to 
know the innermost facts in his 
clients’ lives, and who states 
them very plainly indeed, though 
with names omitted, od course. — 
$5.20 postpaid domestic. 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


on such subjeotB as **Motor Omnibuses a 
Century Ago,” “The Evolution of Early 
American Bridges,” and a dozen others. 
The Society was founded in 1920 and has 
an American branch with about 40 mem- 
bers. A, Stenvens, Hon, Treasurer , Science 
Museum, S. Kensington, London S. W, 7, 
England,— 20 shillings. 


STRIKES, BUSINESS, AND 
MONEY 

{Continued from page 179) 


accord, would be slow and uncertain. The 
only sure and immediate way to full price- 
level restoration is an adequate adjustment 
of our gold price. This merely offsets the 
increased purchasing power of the com- 
modity gold. It is not inflation. It is the 
surest way to avoid the printing presR— 
which every sensible American knows ran 
he more deadly than the machine gun. 

flow long will the capital goods indus- 
tries stand by, losing profits for their 
stockholders, with billions of farmers* buy- 
ing power destroyed — and much greater 
totals for other producers — becau.se of blind 
adherence to an unchangeable quantity of 
gold? 

Leaders of the national farm organiza- 
tions see this. That is why they appealed re- 
cently to the Committee for the Nation to 
enlist support of the business world to in- 
duce the President to raise the price of 
gold at once to the limit authorized by Con- 
gress, and to work with agriculture for en- 
actment by Congress of permanent mone- 
tary legislation to insure a dollar in the 
future more stable than the wildly fluctuat- 
ing gold dollar which has nearly wrecked 
civilization. 

1 hear an outcry to this. “War, not money, 
wrecks civilization.” But please remember 
that economic distress, due almost in- 
variably to disastrous changes in the value 
of money, is usually the moving force be- 
hind revolution. Deflation is the hand- 
maiden of dictators, be they Fascist or 
proletarian. 

Marx and Engels, fathers of the Com- 
munist philosophy, knew this 85 years ago 
when Engels wrote to Marx that he hoped 
the flood of new gold from Australia and 
California would not end deflation, and 
Marx wrote Engels that he feared it meant 
postponing their dream of a Communist 
state for at least two generations. 

Organized agriculture, with its strong 
political influence, invites industry to mo- 
bilize in support of immediate measures 
to restore our price level. This is the only 
way to cut the ground from und«T Com- 
munistic efforts to overthrow our social or- 
der. 

Remember that the sparsely settled agri- 
cnltiira] states have the preponderant vote 
in the LI. S. Senate. Remember that the 
kulaks (independent farmers) resisted 
Russian communism long after city opposi- 
tion had been suppressed. Remember that 
Theodore Roosevelt foresaw the wave of 
communistic influence and said the way to 
resist it in America was to make our farm- 
ers the bulwark of private properly. 

Can we awake industry to realize that it 
must act to save itself — to keep out Euro- 
pean ideas, and preserve our American 
system? 



MU Two Mtrrt St&rie$ 

"Perhaps you will be inter- 
ested to learn that I have just 
sold two more stories. One of 
these was to The Blue Book. 
and the other was sold to 
True Detective Mysteriet, 1 
feel quite encouraged, for 1 
consider both these nmgaatnes 
a step HI advance uf the ones 
I have sold to formerly.'* 

— Darrell E Jordan, 
P. O. Box 277, Friendship, N.Y. 


What makes 

WRITING abiUty GROW? 

For a number of years, the Newspaper In- 
stitute of America has been giving free 
Writing Aptitude Tests to men and women 
with literary ambitions. 

Sometimes it seems half the peoj^le in 
America who are fired with the desire to 
write have taken advantage of this offer to 
measure their ability 


What the test shows 

Up to date, no one th.it could be called a ‘^bom 
writer" h.is filled out our Writing Aptitude 
Test We have not yet di.scovered a single 
individual miraculously endowed by nature with 
all the qualities that go to make up a suc- 
cessful author. 

One aspirant has interesting ideas— -and a 
dull, uninteresting .style. Another has great 
cre.itivc iiiLigination but is wofully weak on 
structure and teclinique. A third has a natural 
knack for stringing words together — yet lacks 
judgment and knowledge of human behavior. 
In each case, success can come only after the 
mtsstna lifiks have been forged in. 

Here, then, is the principal reason w^ so 
many promising writers fail to go ahead. Their 
talent is onc-sidcd — incomplete It needs round- 
ing out. 

Learn to write by writing 

Newspaper Institute training is based on 
journalism — continuous writing — the sort of 
training that turns out more successful writers 
than any other experience Newspaper-trained 
writers arc numbered not by dozens but by 
hundicds 

One advantage of our New Yotk Copy-Desk 
Mcthofl IS that il staits you writing and keeps you 
writing in your own home, on your own time Week 
Iiy week, >oii receive actual assignments, just as 
it )ou weie right at work on a great metropolitan 
daily 

All your writing \h individually corrected and 
criliLi/ed !»y veteran Nrw York newspaper men-— 
editors who have h.ad years of experience "break- 
ing in" new writers 7'hey will point out tb^ 
faults of style, structure or viewiKiint that keep 
you fi om progressing At the same time, they win 
give >oii constructive suggestions for building Up 
and developing your natural aptitudes. 

In fact, so stimulating is this association that 
student members often begin to sell their work 
before they finish the course. We do not mean to 
insinuate that they sky-rocket into the **big money," 
nr become jirominent overnight Most lieginnlngs 
.ire m.ide with e.Trntngs of $2S, $50, $100, or more, 
for material that takes little time to write — st<mei, 
articles on business, {.ids. travels, sports, recipes, 
etc — things that can easily be turned out in leisure 
hours, ind often on the impulse of the moment. 


For those who want to know 

If you really want to know the truth about your 
writing ambitions, send for our interestinf Writing 
Aptitude Test This searchine teat of your native 
abilities is free — entirely without obliga- 
tion Fill in ami send the coupon. News- 
paper Institute of America. 1776 Broad- 
way, New V'oik. 



NEWSPAPER INSTITUTE OF AMERICA 
1776 Broadway, New York 

Send mcj without cost or obligation, your Writ, 
iiig Aptitude Test and further information 
about writing for profit, as promised in Scien- 
tific Amcricdn, October. 
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Mr 
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Books SELECTED BY THE EDITORS 


SIGNALS AND SPEECH IN ELEC 
TRICAL COMMUNICATION 
By John MUls 

H iding behind this somewhat 
“heavy” title is one of the finest 
pieces of writing on technical subjects 
for the layman that we have seen in 
many a day. In his preface, the author 
states definitely that he gives only what 
the general reader needs to know about 
communication, and no more. While no 
attempt has been made to write in words 
of one syllable — this is not a “boy’s 
book” — the whole field of communica- 
tion has been covered in a manner that 
will at once entertain the general reader 
and at the same time educate him in a 
sugar-coated manner. The text is ar- 
ranged in a series of essays, following 
in logical sequence, and starting with 
a discussion of speech and its mechanics. 
Then all forms of electrical communica- 
tion are treated to an extent that tells 
the whole story without becoming tech- 
nical. The book is recommended for any- 
one who desires to acquire a background 
of knowledge of communication and its 
effects on our daily lives. — $2.15 post- 
paid. — A. P. P. 

APPLIED GEOPHYSICS IN THE 
SEARCH FOR MINERALS 
By A, S. Eve, F, R. S, C., and D, A, 
Keys, Ph, D., Professors of McGill 
University 

S INCE it appeared in 1929, Eve and 
Keys* treatise has been the standard 
for those interested in scientific geo- 
physical prospecting. It has now been 
brought up to date with a new edition. 
In 289 illustrated pages it treats of the 
magnetic, electrical, electro-magnetic, 
gravitational, seismic, radioactive, geo- 
thermal, and micro-paleontological 
methods. — $4.45 postpaid. — A. G, /. 

SERVICING SUPERHETERODYNES 
By John F. Rider 

T he superheterodyne radio receiver 
of today is a complicated instrument 
and usually its explanation is attended 
by bewildering mathematics. This type 
of exposition has been carefully avoided 
in this book, which explains each one 
of the different parts of the circuit in a 
simple manner, clearly illustrated by 
schematic diagramii of commercial re- 
ceivers. An entire chapter is devoted to 
harmonics, their generation, and the 


part they play in the superheterodyne. 
A large portion of the book explains 
what troubles may develop in this type 
of circuit and how they can be overcome. 
An appendix contains the intermediate 
peak frequencies of hundreds of com- 
mercial receivers. The author has hap- 
pily combined theory and practice. The 
latest developments of the superhetero- 
dyne, such as automatic volume control, 
visual tuning, wave-band changing sys- 
terns, and so on, are explained in a way 
that can be comprehended readily by 
beginners and advanced students of 
radio. — $1.15 postpaid. — A» P, P, 

THE WORLD IN MODERN SCIENCE 
By Leopold Infield, Lemberg University 

T his 274-page volume, a translation 
from the Polish, contains an intro- 
duction by Professor Einstein who says: 
“The intelligent layman can obtain from 
this book a profound insight into the 
problems of modern physics, and any- 
one who is anxious to acquire knowl- 
edge will find the theme of this book no 
less dramatic and absorbing than an ex- 
citing novel.” Doubtless Professor Ein- 
stein finds such a volume light, dramatic 
reading but when looked at from a more 
nearly average man’s angle it is a non- 
mathematical exposition of atomic phys- 
ics which will require perhaps more 
careful, thoughtful reading than it will 
give dramatic excitement. It will, how- 
ever, impart a very good knowledge of 
modern atomic physics. A book neither 
for low-brows nor high-brows — about 
medium in hardness. — ^$2.20 postpaid. 
-'A. G. /. 

EARTH, RADIO AND THE STARS 
By Harlan True Stetson, Ph,D. 

N O book like this — covering the same 
scope and the same corners of sci- 
ence — has been written before. The 
author, a noted astronomer, is now Re- 
search Associate in Geophysics at Har- 
vard University, and has made a long 
sttidy and done much research on the 
connection between sun spots and radio 
reception, with numerous cognate prob- 
lems in physics and geophysics. Some 
of the chapter subjects best describe its 
contents: The effects of the moon on the 
earth; ocean and earth tides; variation 
in latitude and longitude caused by the 
moon; the earth’s interior; sun spots 
and their effects on life, earth’s mag- 
netism, radio reception; effects of the 


moon, the stars, solar eclipses, and me- 
teors on radio, and the significance of 
these effects ; cosmic clouds, cosmic 
rays, and cosmecology. This book con- 
cerns the geologist, the physicist, the 
meteorologist, radio engineer, and as- 
tronomer and is one of the broadest, 
most important, most informative books 
of the year — a great synthesis. It is 
written understandably. — $3.15 post- 
paid. — A, G. /. 

THE DINOSAURS 
By W, E. Swinton, Ph.D, 

T his is a short (209 page) history 
of the age of dinosaurs, written by 
a dinosaur specialist of the British Mu- 
seum of Natural History. An attempt 
was made to aim it at both the paleon- 
tologist and the public, and with un- 
fortunate results, for it is of very un- 
equal difficulty. Those who know their 
paleontology will find it satisfactory, 
while others will derive at least some 
value from it. The many kinds of di- 
nosaurs are described. There are 25 
illustrations. — $4.75 postpaid. — A, G. /. 

THE ELEMENTS OF ASTRONOMY 

By E, A, Fath, Prof, Astronomy, Carle- 
ton College 

O NCE more Fath’s notable text-book 
of astronomy has been revised, 
largely rewritten, brought up to the end 
of 1933. Some 52 pages and eight star 
charts have been added. This is a non- 
mathcmatical text-book suitable for the 
beginning student or reader, and it cov- 
ers the science of astronomy as taught 
to students in elementary college and 
high school courses (in both of which, 
by the way, it is widely used). Its out- 
standing characteristic is the fact that 
its author anticipates the special stum- 
bling blocks that generally stand in the 
way of the reader’s attempt to grasp 
explanations of the more difficult parts, 
and in a pat sentence or two removes 
them. This new edition, the third, has 
345 pages and 238 illustrations. — $3.20 
postpaid. — A, C. /. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Chicken Capsules in Patent Suit 

T O administer medicinal capsules or pills 
having insoluble coatings to human be- 
ings would be about as efficacious as feerl- 
ing them so many pebbles or stones. 
However, a capsule or pill containing a 
vermifuge and having an insoluble coating 
is a most effective instrument for treating 
fowl for worms in the intestines and so 
the Circuit Court of Appeals for the Third 
Circuit held in the recent case of Goo. H. 
Lee Company v. Pratt Food Company. 

The suit was brought by Geo. H. Lee 
Company, on Patent No. 1,778,264, and 
charged that the Pratt Food Company, by 
manufacturing and selling a capsule or 
tablet with an insoluble coating for treating 
chickens and other fowl suffering from in- 
testinal worms, had infringed the patent. 
The Court found that prior to the inven- 
tion of the capsule disclosed in the patent 
in suit various attempts had been made to 
treat fowls for worms in the intestines, 
all of which were more or less unsuccessful. 
The worm medicine had been mixed in 
troughs with chicken food but the healthy 
chickens which had no worms consumed 
the major portion of the food and got most 
of the worm medicine, while the unhealthy 
chickens which had worms got little or no 
food or medicine. Furthermore, it was 
found that the medicine was diluted or 
absorbed in the alimentary canal before it 
reached the intestines where the worms are 
lodged. Another attempt had been made to 
administer the vermifuge by means of a 
catheter, but after trial that method was 
found ineffective for various reasons. 

The patentee overcame the prior diffi- 
culties by the simple expedient of incor- 
porating the vermifuge in a tablet or cap- 
sule having a coating unaffected by body 
heat and insoluble in body fluids but 
frangible so that it could be broken by 
mechanical action in the gizzard. The giz- 
zard is located immediately in advance of 
the intestines and the medicament is there- 
fore disgorged full strength into the in- 
testines where it effectively eliminates the 
worms. 

After considering the evidence, the Cir- 
cuit Court of Appeals stated: 

“The proofs show that a capsule of such 
functional capacity was new in the art. It 
was useful, as is shown by its rapid, ex- 
tensive and growing use.** 

The Court found the patent valid and 
infringed and awarded an injunction and 
accounting to the Geo. H. Lee Company. 

Position of Trade Mark 

r l ex parte Eastman Kodak Company, 
First Assistant Commissioner Spencer 
held that the company, of Rochester, New 
York, is not entitled to register, under the 
Act of 1905, the notation “Twindar” as a 
trade mark for photographic lenses because 
tltore la not thown to have been any trade 


mark use of that notation on the goods 
specified. 

In his decision, after stating that a part 
of an article can be trade marked if it is 
separately marked and that it appears that 
a trade mark for the lens could be readily 
placed upon the lens mount, the First As- 
sistant Commissioner said: 

“The appearance upon the body of the 
Kodak of the words “Twindar Lens* dofs not 
amount to trade mark use of the notation; 
on the contrary, the words are employed 
purely in their dcscriplive or explanatory 
sense to indicate to a prospective purchaser 
the fact that the Kodak is equipped with 
a lens of that particular name or trade 
mark. When employed in this explanatory 
fashion, it fails to indicate the origin of 
manufacture and therefore fails to carry a 
trade-mark Significance.” 

False Statements About 
Aluminum 

S tatements to the effect that the use 

of aluminum cooking utensils causes 
cancer or other grave maladies or of the 
increase of such disorders among the users 
of such utensils, will be discontinued by 
an individual engaged in the sale and dis- 
tribution of cooking ware, as a result of a 
stipulation of the Federal Trade Commis- 
sion. Several other representations will be 
abandoned by this individual, including 
one to the effect that thousands of people 
are dying every day from cancer because 
of their use of aluminum cooking utensils 
and one to the effect that doctors and bos- 
pitals are now advising people against the. 
use of aluminum utensils because of poison- 
ous effects. 

Correspondence School Mis- 
representations 

H olding out of false prospects to pros- 
pective students is charged in a foi- 
mal complaint issued by the Federal Trade 
Commission against Lincoln Extension Dni- 
versity, Inc., of Cleveland, Ohio. 

Misrepresentation of earnings possible to 
he attained by pupils who take the course 
is charged in the complaint. The respondent 
advertised that knowledge and power to be 
derived from this course “should certainly 
add at least an average of 100 dollars a 
month to your earnings for the rest of 
your working life,** It was said also that 
“in only twenty years this will amount to 
24,000 dollars, which you would not have 
earned without the training service.” 

The respondent is charged with misrepre- 
senting to prospective pupils that their 
names had been submitted by the manage- 
ment of a factory or other place of employ- 
ment, thus causing the pupil to believe that 
if he were to purchase the required books 
and take the course, his prospects for em- 
ployment or promotfon would be bettered. 


“An ordinary common school education 
is absolutely all one needs to tackle this 
training service,” the school asserted in 
advertising to prospective students, **but 
at the end of it (the training service), a 
Lincoln man can rub shoulders with col- 
lege graduates and be accepted as one of 
them.** 

The respondent, according to the com- 
plaint, is not the equivalent of a university 
nor do the books and pamphlets comprise 
an extension of any university. 

Untruthful Patent Statemente 
Curbed 

T he Chaney Manufacturing Company, 
Springfield, Ohio, manufacturing ba- 
rometers and thermometers, agrees, as a 
result of action taken by the Federal Trade 
Commission, to cease stating directly or 
indirectly in advertising matter or other- 
wise that it owns United States or other 
patents on a combination containing a 
thermometer and barometer or on either the 
thermometer or barometer. The company 
also agrees to cease using the words “we 
own all patents on same” and “patented by” 
or words of equivalent meaning in a manner 
to deceive purchasers into believing the 
corporation has exclusive right to make, 
use and sell these products or that it owns 
active patents on them when this is not true. 

Monopoly Charge is Not a Patent 
Suit Defense 

I N Federal Court recently Judge Philip 
Forman struck from an answer to patent 
infringement suits charges that the Radio 
Corporation of America and the General 
Electric Company had an “illegal monopo- 
ly” of radio patents. 

The Hygrade Sylvania Company, of 
Massachusetts, as a defense to suits by the 
two companies charging that it infringed 
radio tube patents, had replied that the 
companies violated anti-trust laws. 

The court said it was a “well settled 
question” that in a patent suit charges that 
the plaintiff is party to an unlawful com- 
bination do not constitute a defense. 

The Hygrade company had charged that 
jt made every effort, to obtain licensing 
agreements on reasonable terms but had 
been refused solely because of the “illegal 
agreement” to restrict licenses. 

“The fact is,” the court said, “that the 
government approved the agreement as law- 
ful and consented to its execution. . . . The 
patents are the Radio Corporation of Amer- 
ica’s and the General Electric’s property, 
and that being the fact, they may refute 
to license or license as they choose. The 
owner of a patent has a limited monopoly^ 
Whether the refusal to license is based on 
a commendable or odious reason is imma- 
terial. The law allows the inventor absolute 
property in his invention.” 
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Bob got a reputation for knowing 
Bometning about almoBt everything. 
His boBB found that he was familiar 
with foreign countries. Boh could dis- 
CUBS banking and law. He knew a lot 
about insurance and advertising. Of 
course he was too valuable to lose. 
And of course his salary showed it! 

Boh learned that it was fun to read 
about things that helped him in buai- 
nesB. That was the ^ginning of suc- 
cess for him. The new Encyclopaedia 
Britannica is not just a reference book. 
It is as thrilling to read as a new novel. 
As thrilling as a thousand new novels. 
Open a volume to any page, and you 
will be fascinated by the interesting 
and helpful things which are revealed. 

Read your Encyclopaedia Britannica 
for pleasure. If you don’t own a set, 
find out how easy it is to buy. Write 
for complete information without obli- 
gation. Mail the coupon right now. 
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ENCYCLOPAEDIA BRITANNICA, In«. 

8301 ArtliliHiton St., Cliio«go, 111., Box 628-10 
Plooso farnisli mo oomplolo Informotlon 
oboet tbo now Enoyelopaedlo BrHonnlco. 
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CYCLOPEDIA of 
FORMULAS 

By Albert A. Hopkins 

DRESSED in an attractive 
new binding, stronger and 
more flexible than the old, 
this standard reference is an 
indispensable unit for libra- 
ries, laboratories, research 
shelves and the home. Li- 
brarians tell ns h is one of 
the most frequently consulted 
books and its well-worn con- 
dition, wherever found, at- 
tests its usefulness. Over 15,- 
000 formulas cover every con- 
ceivable application.— $5.50 
postpaid domestic. 
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ACROSS THE EDITOR’S DESK 


We Look to the Future 

HEN the young inventor, Thomas 
A. Edison, gave the first demonstra- 
tion of his phonograph in our old 
offices in lower Broadway, Scientific 
American had been “selling” scientific and 
industrial progress to laymen for decades. 
During those early days, from 1845 onward, 
the ingenuity, the inventiveness, the vision 
of progress, and the individual initiative of 
Americans were in their early ascendency. 
Like an onrushing flood, the “American 
idea” swept on and on, slowly gathering 
momentum until, during the past few years, 
its growth has been so phenomenal as to set 
it apart as a model for the world to emulate. 

Yet, just three months ago we said editori- 
ally: “Progress has only just begun,” and 
the month before that : “. . . by use of a little 
imagination, new depths of demand can be 
reached and new demands created; by use 
of a little extra energy and courage, prod- 
ucts can be sold ; and by employing research 
as never before, progress can be made. Our 
next and infinitely greatest frontier is the 
frontier of science and invention, and this 
frontier extends to the stars!” 

Vision, courage, progress — a frontier 
that extends to the stars ! Scientific Ameri- 
can has always appraised this frontier; has 
interpreted and evaluated (in understanda- 
ble fashion for the far-sighted, thinking lay- 
man) the myriad applications of science 
that lead toward the better life; has given an 
authoritative picture of the present that, in 
tuni, gives a vision of the future. Our pages 
have exhibited, for those with analytical 
eyes to see, an architect’s perspective of the 
complete tower of science-made civiliza- 
tion pointing to the stars, the stones of which 
are the advances of science in human affairs. 


The tempo now changes. Doubts and un- 
certainties are in the minds of men, planted 
there by theorists and dreamers. Isms 
abound, grow more insidious, and would 
undermine the foundations of man’s tower 
of achievement. The old order, say the cult- 
ists, is all wrong; we must stop making ma- 
chinery, curtail production, organize for 
collective control, pay higher wages — in 
fact, industry suffers on all sides. In spite 
of its vicissitudes, however, industry takes 
the long view and marches valiantly ahead, 
slowly it is true, but none-the-less surely. 

Our cue is here. Long the champion of 
typically American progre.ss and mentor to 
the layman. Scientific American adopts a 
more vigorous editorial policy. If the laissez 
faire world has gone into the discard, much 
palaver in abstractions by “economists” are 
but straws in the wind ; they cannot erase the 
bewilderment from your mind. Hard facts, 
however, are weather vanes; they not only 
show the way the wind is blowing, but, their 
proper significance being adduced, they will 
also foretell the future hurricane of develop- 
ments. Scientific American has always 
presented such facts for the wise ones to use 
and numerous letters attest the great profits 
made thereby. Now, we present them more 
vigorously, will emphasize them as never 
before. 

Scientific American will continue to 
champion the cause of progress for we do 
not think the principle of individual enter- 
prise is out-moded, will champion it more 
courageously, fearlessly, with facts that can- 
not be refuted and which will serve to guide 
us forward to the better life, to give a vision 
— a vitally important vision — of the future! 



Editor and Publisher 
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FRAIILEIN EDITH KROUPA 


Personalities 

in 

Science 


W ITH 'Nazi bombs exploding and 
rifles cracking in the moat recent 
Vienna revolution, Fraulein Edith 
Kroupa, a research chemist at the Uni- 
versity of Vienna, sat calmly in the 
laboratory of Professor A. Franke, 
conducting a trying micro-chemical 
analysis of a tiny rock sample sent from 
near Winnipeg, Canada, to determine 
the age of the earth. The two activities, 
revolution and research, are doubtless 
somewhat incongruous when pursued 
at the same time in the same city, and 
one may possibly conclude that the con- 
duct of ultra-precise chemical analysis 
in the midst of a small war must de- 
mand the qualities of a heroine. But the 
chances are that Fraulein Kroupa, as 
she worked, was scarcely made aware 
of the event of lesser importance, that 
is, the local war, since Vienna is a large 
city and its average resident is doubt- 
less made little more aware of its aver- 
age revolution, than the average citizen 
of an American metropolis is made im- 
mediately aware of the bank robberies 
and gang wars which arc somewhat too 
average in our own “peaceful” land. 
And so Miss Kroupa determined the age 
of the earth and found it to be at least 
1,725,000,000 years. 

What the feminine scientist, who 
happily does not find it inconsonant 
with the aims of good science to wear 
a pretty hat, did in the bit of research 
in which she participated was to employ 
special methods of making what chem- 
ists call a micro-analysis. These are 
newer, more refined methods than some 
others. The aim is to ascertain the ratio 
of the radioactive material of a rock 
sample to its radioactivity product, lead. 
The sample she analyzed microchemi- 
cally weighed only one Hundredth of an 
ounce, but such a sample is enough for 
this work. 

It will be recalled that the radio- 


activity method of determining the 
earth's age has supplanted earlier meth- 
ods, such as determining the ratio of 
salt in the ocean to that in the land 
rocks. This method has given to geologic 
time a sufficient length to satisfy the 
biologists, who previously asserted that 
100,000,000 years or so was not enougli 
to allow for the whole course of evolu- 
tion of life on earth. Science now gives 
the earth an age of at least two billion 
year«. 

T his is one way the radioactivity 
method is figured out: In ancient 
rocks, and younger rocks as well, geolo- 
gists long ago found tiny haloes, visible 
only under strong microscopes because 
they were so small, which seemed so uni- 
form in diameter and so geometrically 
perfect that their representing any kind 
of fossil seemed improbable. Years later 
it was found that these haloes were 


merely the exposed cross-sections of 
spheres, each sphere surrounding a 
minute particle of a radioactive element, 
thorium or uranium. These spheres rep- 
resent the product of the slow break- 
down of the central radioactive particle 
into lead, and the ratio of the radioac- 
tive element to the lead present gives a 
measure of the age of the rock in which 
the spheres or haloes occur. In rocks 
known by other kinds of evidence to be 
younger there h found to be correspond- 
ingly less lead. This method has become 
standard in ascertaining the age of the 
rocks. 

Only by a most delicate micro-analysis 
can the uranium-lead ratio be deter- 
mined accurately, and that sort of 
analysis is what Fraulein Kroupa has 
become expert in making. It is work 
that requires painstaking care and pre- 
cision, for the quantities of each com- 
ponent involved are almost microscopic. 
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A RICH NEW DISCOVERY OF 
DINOSAUR REMAINS 


I N Wyoming, Dr. Barn urn Brown, paleontologist, 
on the staff of the American Museum of Natural 
History, New York, has discovered a fossil dinosaur- 
wallow 125,000,000 years old, and in it the skeletons 
of 12 or more large dinosaurs. The significance of 
this find is not that dinosaurs, as such, have been 
found, for these have not been especially rare, but 
mainly the number found in one place, their fine con- 
dition, and the fact that parts of the same species 
found incomplete elsewhere are supplied by this 
discovery. Another lucky strike was the unique dis- 
covery of a piece of petrified dinosaur hide. 
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Dumping a pot of **nickel bottom” and ^copper top” In the Or ford separation process 


Near Noble Nickel 


By JOHN F. THOMPSON 

Vice President, The Internationsl Nickel Company of Canada, Limited 


Of Great Industrial Importance . . . Used Daily by 
Millions . . . Chromium Promotes Nickel Plating . . . 
49 Percent Used in United States . . . Vital in 


Automotive Design 

I N the eternal quest of science for bet- 
ter materials with which to meet the 
demands of modern industry, nickel 
has found in recent years fertile soil for 
spreading the roots of a great industry 
of its own. Its versatility in joining with 
other metals to effect better properties 
and performance gives it a near nobility 
in the modern alchemy of alloys. 

To the average layman, nickel is usu- 
ally associated with plating; yet the 
metal is part of his latch-key, of his bath- 
room fixtures, of his table silver, toaster 
and percolator, of his radio and of many 
another product that he uses daily. The 
association of nickel with plating carries 
the further thought that chromium plat- 
ing has largely driven out nickel; the 
truth is that chromium plating is very 
generally done over a comparatively 


heavy underlay of nickel plate, thu« 
contributing to the further use of nickel 
in plating. Another phase of popular 
confusion about nickel is that it has sup- 
plied the nickname for the American 
five-cent piece which is only 25 percent 
nickel and the balance copper, although 
some 27 other nations, including those 
as close as Canada and as distant as 
Abyssinia and Japan, are using coins 
that really are pure nickel. 

D uring the last five years the United 
States has consumed nearly as much 
nickel as the rest of the world put to- 
gether, its share of world deliveries for 
that period having been 49 percent. In 
five years American consumption exceed- 
ed 100,000 short tons, or an average of 
more than 40,000,000 pounds a year. As 


a result, this country is making some of 
the most spectacular uses of this white 
metal. 

For example, the Empire State Build- 
ing and the Chrysler Tower are sheathed 
with stainless steel, the chromium-nickel 
alloy containing 8 percent nickel; and 
the same material has been used by the 
E, G. Budd Manufacturing Company to 
construct all but the trucks and engine- 
bed of the “Zephyr,** the Burlington 
Railroad’s entry in the new competition 
between trains and airplanes. 



Nickle-coppcr block (tee above) 
if broken by mechanical fractura 
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Mond Metalf the natural alloy ra- 
ducod directly from orea in which the 
nickel-copper content maintams the ra- 
tio of two parts of nickel to one of cop- 
|>er, is used for the propeller shaft of 
Gar Wood's record-holding speedboat, 
for turbine blading on the Bremen, Rex, 
Manhattan and other ocean greyhounds, 
and for the pontoons of some of the lat- 
est seaplanes. It provides the working 
surfaces for soda fountains, hotel and 
restaurant kitchens, packing and can- 
ning factories as well as for operating 
rooms in hospitals. At Boulder Dam it 
not only forms the important valve seats 
which will control the flow of water, but 
it is also being imbedded as grout stops 
(expansion joints) in the massive ma- 
sonry of the dam itself. According to 
the present schedule, more than 250,000 

C ds of this alloy will go into the dam. 

as the roof for the Pennsylvania 
Station in New York City, Monel Metal 
has already had 26 years of exposure to 
the elements, and a recent test indicates 
that this roof will last for 100 years 
more. 

ALLOY steels of low nickel content 
have become the feature of modern 
automotive design where increased 
strength and safety are required with no 










Monel Metal, corroeioti retistaat, used for working surfaces in a modem kitchen 


increase in the sections and weight of 
the main structural parts. And some 
3500 tons of these nickel steels are going 
into the construction of the San Fran* 
cisco-Oakland Bay Bridge. 

At the same time the production and 
the applications of cast iron, one of the 
oldest industrial materials, are being 
revolutionized by the results obtained 
from including nickel either alone or in 
combination with other alloying ele- 


ments. These new cast-iron alloys not 
only show smaller losses from imperfec- 
tions and breakage in casting and ma- 
chining, but they also offer properties 
and performance through which cast 
iron is regaining an important place in 
the modern industrial world. Their 
greater toughness and wear-resistance 
are finding uses for them as brake drums 
for busses and trucks, as manhole covers 
which must withstand the heavy Impacts 
of modern street traffic, and as parts for 
rock crushers, dredges, and other ma- 
chinery subjected to abrasion. 

In the electrical field nickel demon- 




strates its greatest versatility. Certain 
nickel alloys are magnetic; others are 
non-magnetic. The volume of messages 
which a transatlantic cable can handle 
has been multiplied 15 times by the use 
of Permalloy, an alloy developed by the 
Bell Telephone Laboratories and con- 
taining 78 percent nickel and the bal- 
ance iron. The telephone companies em- 
ploy the same nickel alloy to make long- 
distance conversations clear, and an- 
other type in the “boosters” to increase 
the volume of sound transmitted. The 
whole development of electric irons, 
toasters, percolators, and ranges for 
household use depends largely on a spe- 
cial nickel-chromium alloy for the heat- 
ing element. Every metal part in the in- 
terior of a modern radio tube is either 
pure nickel or an alloy predominantly 
nickel. 

P ERHAPS the most recent finding of 
science has to do with the develop- 
ment in New York of a nickel-chromium- 
iron alloy under rigidly controlled heat 
and quenching conditions to produce a 
foolproof material for spring scales. As 
far back as 1678 Robert Hooke, eccen- 
tric English experimenter, proclaimed 
what physicists have since known as 
Hooke’s Law. It is that “the power of 
any spring is in the same proportion with 
the tension thereof: That is, if one pow- 
er stretch or bend it one space, two will 
bend it two, and three will bendst three, 
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Converters where copper content of nickel ore is blown to **blister’* 


and so forward.^ In the many years 
which have ensued, that law has been 
observed more in the breach than in the 
performance, because deviations ap- 
peared as the theory was applied in ac- 
tual practice. A series of “errors’* came 
to be recognized in the spring scale in- 
dustry — the temperature error, the 
straight line error, and errors due to 
creep and hysteresis. Various methods 
were developed as compensations, but 
the inherent errors persisted. Spring 
scales therefore had to be made and as- 
sembled by highly skilled manual labor. 

D own in the shadow of Brooklyn 
Bridge there is an Old World pock- 
et which has resisted the encroachment 
of skyscrapers. Known to native New 
Yorkers as “The Swamp,” it is the place 
where John Chatillon and Sons have 
been making spring scales for nearly a 
century. Five years ago Robert B. Was- 
at»n, research engineer of the company, 
began experimenting. Dr. A. V. de For- 
est and Prof. Mortimer Sayre served ‘as 
consultants. Now he has perfected the 
Iso- Elastic Alloy which eliminates the 
errors due to temperature changes, 
creep, or hysteresis in helical, or spiral, 
spring scales; and he has worked out a 
geometrical form for the spring wire, 
which automatically corrects the straight 
line or torsion error. 

Iso-Elastic Alloy is essentially a modi- 
fication of Invar, a nickel iron alloy de- 
veloped years ago by the French metal- 
lurgist, Guillaume. Not only does it 
make possible spring scales on which 
both butchers and grocers and their cus- 
tomers can place reliance; it also has 
potential uses wherever a spring operat- 
ing under wide temperature changes is 
the activating principle of an instru- 
ment. For example, truck manufacturers 
are already investigating the use of this 
alloy in the manufacture of governors to 
set the maximum speed at which trucks 
can be driven. Heretofore the accuracy 
of such instruments has been affected by 


the temperature variations under the 
engine hood. 

Thus research initiated by various in- 
dustries — and notably by those in the 
electrical field — supplements the re- 
search and development work of the 
nickel industry itself in finding new 
uses for nickel and in broadening its 
older applications. 

From the standpoint of weight per- 


centage, nickel occupies sixth place 
among the 92 components of the earth’s 
crust; yet there arc only a handful of 
known concentrations sufficiently im- 
portant to justify mining on a commer- 
cial basis. Of these the Sudbury Basin, 
a small area in Ontario, supplies 83.5 
percent of the world’s consumption ; the 
next most important field is New Cale- 
donia with 10.5 percent. Germany, Nor- 
way, Greece, Japan, and Burma together 
furnish the remaining 6 percent of the 
world’s requirements. The New Cale- 
donian fields were the most outstanding 
source of the world’s nickel supply prior 
to the development of the Canadian 

deposits. 

T he dominant factor in this situation 
is the Frood Mine which is located 
a few miles from Sudbury. So far, ex- 
plored to a depth of 3300 feet, it already 
shows a reserve of some 135,000,000 tons 
of workable ore; neighboring mines 
bring the aggregate of proved ore above 
200 inillions. 

These deposits take the form of 
pyrrhotite-chalcopyrite ores containing 
copper and nickel in comparatively 
large quantities, and gold, silver, the 
platinum metals, and selenium and tel- 
lurium in sufficient quantities to make 


At the 2800 -foot level in the Frood mine: A rotary dump hendlet eix-ton cars 




232 


SCIENTIFIC AMERICAN 


NOVEMBER * 1934 



Induitry if geared to nickel eteela 


their recovery a factor in the economical 
production of the nickel. Discovered in 
1883 when the Canadian Pacific Railway 
was being pu<»hed westward through 
Ontario, these ores duplicated the diffi- 
culties and exasperation experienced by 
the Saxon miners of the early 18th Cen- 
tury, who wrestled in vain with similar 
ore and finally dubbed it kupfer nickel 
on the theory that “Old Nick” and his 
gnomes had bewitched perfectly good 
copper ore. 

The primary metallurgical problem is 
one of separating the nickel from the 
copper on a commercially practical 
basis. Two successful answers have 
emerged as standard. One is the Orford 
separation which depends on the chemi- 
cal action of sodium sulphate on cop- 
per-nickel sulphide in the presence of 
carbon, the sodium sulphate turning to 
sulphide and joining with the copper 
sulphide in a solution which is lighter 
than the molten nickel sulphide that 
has been but slightly affected by the 
presence of the “soda.” Thus, when the 
charge is tapped from the blast furnace 
into great pots and allowed to cool, the 
nickel sulphide settles in the bottom and 
the copper-soda solution floats on top. 
After the contents have solidiBed, the 
pots are dumped, and there is an easy 
fracture of the two masses. This method 
of separation is the one used in the 
Canadian process, and it also has become 
a basis for the other type of separation. 

T he other answer to the metallurgi- 
cal problem is the Carbonyl separa- 
tion in which finely divided metallic 
nickel is volatilized with carbon monox- 
ide at one temperature and is deposited 
out of the gas at a higher degree. De- 
veloped by the Mond Nickel Company 
in the United Kingdom, the process em- 
ployed has been modified since the 


amalgamation of that com- 
pany into The International 
Nickel Company of Canada, 
Limited. Originally copper- 
nickel matte from Canada 
was the basis of the Mond 
process, as much as pos- 
sible of the copper being 
leached out as a preliminary 
to volatilization. At the pres- 
ent time, some nickel matte 
produced by the Orford 
process is used, thus antici- 
pating much of the copper 
elimination. At the same 
time the process developed 
in Canada around the Or- 
ford separation has been 
improved by the use of se- 
lective flotation in tlie con- 
centrator to effect a rough 
separation of the copper 
and nickel contents of the 
ore prior to the blast-fur- 
nace operation with sodium 
sulphide. 

To produce the pure nickel of com- 
merce the Canadian method is to reduce 
the Orford matte by final elimination of 
the sulfur and then to cast nickel anodes 
some 96 percent pure. Placed in elec- 
trolytic tanks, these anodes are turned 
into cathode nickel more than 99 per- 
cent pure. The sludge from tlie tanks is 
treated for the removal of the gold, 
silver, selenium, and tellurium ; the resi- 
due after these treatments is shipped 
as a concentrate to the company’s 
precious metals refinery at Acton (a 
suburb of London, England) where the 
six platinum metals are recovered and 
separated. 

AS for copper, the most important by- 
product of these nickel operations, 
most of it is separated out either in the 
flotation tanks or in the “copper tops” of 


the Orford eeparation; and the blister 
copper thus produced is refined in the 
electrolytic plant of Ontario Refining 
Company a few miles from where the 
ore was mined. Such copper as finds its 
way to the Mond refinery at Clydach, 
Wales, in the “nickel bottoms” of the 
Orford separation, is leached out as 
copper sulphate. The copper content of 
the ore — ^the copper by-product! — is 
such that International Nickel ranks as 
the sixth largest of the world’s copper 
producers. 

S UPPLEMENTING these various op- 
erations is the production of Monel 
Metal as a natural nickel-copper alloy 
by direct reduction of ore from the 
Creighton mine. Situated within a few 
miles of Frood, this mine produces an 
ore in which the precious metal content 
is low and the nickel-copper ratio runs 
two parts to one. The properties of an 
alloy contahiing two-thirds nickel and 
one-third copper are such that Monel 
Metal has established itself as standard 
for many industrial and household uses 
where both strength and corrosion re- 
sistance are required. The reduction of 
the matte and the production of sheet, 
rods, bars, tubes, and the other forms 
in which Monel Metal is used, are car- 
ried out in a mill at Huntington, West 
Virginia, nearly 90 percent of the 
world’s consumption of this alloy being 
in the United States. 

Thus science has come a long way 
since the early Saxon miners discarded 
copper-nickel ore as being bewitched. 
An important field of metallurgy has 
been developed in learning how to sep- 
arate these two important metals and 
how to use them in their natural com- 
bination. It is an alchemy based on the 
recognition that simple metals must 
make way for the alloys in meeting the 
demands of modern life. 



In tba largest ^actrlc fumaca of its type in tha worM-— rsV'z faal long» 75 feat 
high, and 19 feat wida-^pectid ntckal alloy heating elements line ^ walls 


OUR POINT OF VIEW 


^^Glorious Failures” 

P erhaps the critics of the American 
attitude are right. Perhaps Ameri- 
cans have been entirely too optimistic 
and yet the most unhappy people in 
the world. Perhaps, as cynical foreigners 
frequently state, Americans do carry to 
extremes exaltation of bigness: “the 
greatest this” or “the greatest that” in 
the world. Perhaps, moreover, American 
science does scold the people for im- 
properly utilizing the products and by- 
products of science, without itself of- 
fering a helpful suggestion as to how 
that may hcc*t he done; or too quickly 
we shrug our impatience at Secretary 
of Agriculture Wallace’s strictures 
in the .Tune Scientific American. 

Suppose we plead “guilty” to all of 
this? We arc optimistic and we are un- 
happy. We do glorify bigness, and yet 
for the most part this is for purposes 
of symbolizing achievement, and inspir- 
ing to further developments. The scold- 
ing is merited — we are yet a young 
people. Well, what then? Shall we adopt 
lugubrious masks to cover our faces, 
and sit hopefully awaiting a miracle 
that will carry us forward through the 
maze of scientific achievements, with- 
out a single mistake? Certainly there 
shall he no scientific holiday. Shall we 
turn to the critics for help? So far 
they’ve given no constructive criticism 
but doubtless they have a plan or two. 
Let them advance it; we are open to 
suggestions — in the scientific method! 

Errors wc have made in the past. We 
admit it and as candidly confess that 
we expect to make more. Only he who 
stagnates in the placid pool of certainty 
makes no mistakes — and no progress! 
Those who dare to forge valiantly ahead, 
gambling, if you will, with uncertainties, 
make both ! 

» # 

By an odd coincidence, just as this 
issue goes to press, Sir James Jeans, 
speaking in Scotland at the annual 
meeting of the British Association for 
the Advancement of Science, said, while 
discussing the value of science and in- 
vention and the question of technologi- 
cal unemployment: 

“Is it not better to press on in our 
efforts to secure more wealth and 
leisure and dignity of life for our own 
and future generations; even though we 
risk a glorious failure, rather than ac- 
cept inglorious failure by perpetuating 
our present conditions, in which these 
advantages are the exception rather 
than the rule? 


“Shall we not risk the fate of that 
overambitious scientist, Icarus, rather 
than resign ourselves without an effort 
to the fate which has befallen the bees 
and ants? Such are the questions I 
would put to those who maintain that 
science is harmful to the race.” 

Television— How ? 

S CANNING disk or cathi>de-ray lube? 

This seems to be the burning ques- 
tion in television experimental work to- 
day. The scanning disk is being marvel- 
ously improved; the cathode-ray tube i- 
proving to have many “bugs” difficult 
to overcome. Still the public has not 
been offered a real opportunity to “play 
around” with television. When will they 
have this chance, and what form will 
the equipment take? We await the 
answer of the televi*-ionists with interest. 

100,000 SeientiatB on Strike. 
Treason? 

T O the human beings who are living 
in our present era its most impor- 
tant events must often seem to be its 
great wars and polilic*al occurrences, 
but future historians doubtless will dis- 
cern that by far the most important 
events of our times were its scientific 
discoveries. Neither Alexander nor 
Caesar nor Napoleon has exerted a 
fraction of the effect on human history 
which has been exerted by the scientists 
Galileo, Newton or Darwin, since their 
discoveries and similar ones underlie 
our whole Age of Science. Almost any 
single invention or discovery -for ex- 
ample, the harvester or the germ nature 
of disease — puts vastly more wealth in- 
to the world than the whole World War 
took out of it. The most important thing 
for the human race to keep in sight in 
our age is, then, that through thick and 
thin, scientific research must march 
steadily on. Taking the long view of 
things, this is the main bet. 

Now that the world is becoming more 
and more jittery about the risk of new 
wars, scientists are trying to think up a 
formula which will provide that in the 
event of another such occurrence this 
“main bet” in human affairs, this in- 
valuable thing called scientific research, 
shall not be interfered with by so rela- 
tively unimportant a sideshow as our 
last world war, but will proceed un- 
ruffled. 

At a meeting held in Brussels the In- 
ternational Council of Scientific Unions, 
premier overhead organization of all 


scientific organizations of the world, has 
just been seeking a way to maintain “by 
all means international co-operation in 
the domain of science under whatever 
circumstances may present ihemselves.” 
Thir> statement may he taken to mean 
that scientists are serving plain notice 
to the rest of the people of the world 
that if the world is ever again so idiotic 
as to become involved in another disas- 
tioiis dog fight like the last one, con- 
cerning things that are of relatively 
little importance, these scientists will 
refuse to stop the much more impor- 
tant things which they are doing, and 
likewise will refuse to lend their aid to 
the several participant nations under 
which they live. 

The 100,000 scientists of the world 
are its best minds In their thoughts and 
attitude" they are far in advance of the 
rest of the population. Among them- 
selves these men, regardless of the ac- 
cident of nationality, form a brotherhood 
which is csseiitidlly international; more 
accurately, non-national. Science ignores 
political boundaries. In the spirit of 
their commingling and co-opcration sci- 
entists thus furnish the closest existing 
approach to practif ing internationalism 
which the world can show today. 

But scientists could even do more 
than to refuse to stop cceoperating 
across national boundaries in time of 
war or at'tually engaging in these child- 
ish squal)l)les themselves. Tliey could 
i*\en refuse to help the politicians and 
soldiers when war comes. They could 
go on strike. Without the aid of the 
scientists and their discoveries (which 
were never meant for use in war) those 
who make wars would then be left sadly 
in the lurch, for war today depends in 
nearly I’very aspect on modern science, 
and the scientists, without at all desir- 
ing to he, are its key men. This would 
reduce war iu a far more limited scope 
than it now has, both in terms of men 
and of money. As a result of this there 
might remain in the world enough mon- 
ey for the steady promotion of scientific 
research — the main bet we have spoken 
of. 

In thus sticking to the logic of cold 
leason, and steadfastly ignoring human 
passions, local and temporary, scientists 
would he placing “patriotism” toward 
the whole human race, present and fu- 
ture, even above the loftiest existing 
ideals of patriotism. 

And how the scientists could squeeze 
the politicians and soldiers, merely by 
sitting down and refusing to be their 
tools and play their destructive game! 
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Scientific Methods of Game Breeding Will Make 


Good Hunting 

By GEORGE S. McCARTY 

Former member, New Jfreey State Pith and Game Commiaaion 


Game Raised Artificially . . . Low Cost . . . Game Fed 
ill Natural Haunts . . . Gunner-Farmer Co-operation 


O NE of the natural heritages of citi- 
zens of the United Slates is the 
right to pursue the ancient and 
honorable sport of the chase, hunting 
wild game as a recreation and as an 
outlet for primitive instincts which, per- 
haps, have been more carefully nurtured 
here than in other lands. Our fore- 
fathers lived by their skill as hunters 
and fishermen, and it is no wonder that 
we of the present day have a distinct 
leaning toward the same pursuits, but 
for sport rather than from necessity. 
But the United States of today is a 
far different hunting ground than was 
the case 100 or even 50 or 25 years ago. 
Rapid increases in population, particu- 
larly around centers of business and 
industry, have steadily wiped out large 
areas which formerly were favorable to 
natural breeding of game birds and 
rabbits. The motor car has done its 
part by making remote areas easy to 
reach. The state of New Jersey is an 
excellent case in point. Dotted with 
numerous industrial towns, heavily 
populated, and adjacent to New York 
City and Philadelphia, the situation for 
the gunner and fisherman has become 
acute. Large areas of brush and wood- 
land have been cleared for agriculture, 



A pair of breeding bob-white quail 


and much of those lands which arc 
available for gunning has been posted 
against trespassing. 

What can be done to make good hunt- 
ing available for the man of average 
means, under such conditions? The 
method of expensive game preserves 
limits shooting to the few, while we in 
the United States want and can have it 
for the many. For eight years I have 
studied the problem and on my farm 
near Newfields, New Jersey, have re- 
duced to practice a system of game 
breeding and allied projects that, if 
properly handled, will provide self- 



The author feeding young grouse 


perpetuating sport in densely populated 
areas. 

While my work has been done in 
New Jersey, with conditions in that 
state particularly in mind, the system 
is applicable in any state in the Union 
where intensive gunning and improper 
efforts at restocking have resulted in a 
dearth of game. 

This system may be broadly divided 
into four parts as follows: 

1. Co-operation must be secured be- 
tween the land owner and the gunner, 
so that hitherto posted areas will be 
opened for hunting. 

2. Game must be raised artificially at 
a much lower cost than at present. 



or tnati ruffed grouse broadcasts 


3. Food for game must be planted at 
strategic points. 

4. Predators, both winged and four- 
footed, must be controlled. 

It will be noted that these four points 
are dependent largely upon each other, 
and that failure of one will rapidly 
undo any good that might arise from 
the others. 

While point number 1 is perhaps the 
most vital of the four,' it hinges so 
strongly on number 2 that the latter will 
be discussed first. I have demonstrated 
that, with proper care, it is entirely 
possible for anyone to raise game in a 
small area. I would set up, under the 
supervision of the state game commis- 
sion, or similar body, a plan whereby 
the farmer or his sons and daughters 
would be instructed in the raising of 
game and supplied with the necessary 
equipment, or told how to build it. Then 
the game could be purchased by the 
state when sufficiently grown, and either 
released at once or held over the winter 
in state lands. 

B irds and rabbits so raised can be 
purchased at a much lower figure 
than is possible today, and every farm- 
er on whose land the raising is being 
done will be a fast friend of the gun- 
ner. I fully believe that 200,000 dollars 
a year can be put in the pockets of ^the 
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A bantam hen watches over her brood of quail 


farmers of New Jersey under this plan, 
resulting in a situation where the gun- 
ner becomes a customer of the farmer, 
and is directly responsible for the in- 
creased income. It follows, then, that the 
farmer who is being paid to raise game 
will open his land to controlled gunning. 

This brings us back to point 1. Land 
available for gunning should be posted, 
informing those who would hunt there 
that they may do so if they obtain per- 
mission of the landowner. Thus the 
farmer can control the number of gun- 
ners on his property at any one time, 
the net result of the whole procedure 
being that the farmer will be protected, 
as he knows how many gunners are on 
his land, and better hunting will be had 
as congestion will be relieved and the 
total number of gunners will be spread 
over a wider area. 

I N the case of point number 3, there 
are two methods which may be fol- 
lowed. The landowner may plant grain 
to provide food for game, or the state 
commission may have the work done on 
areas designated by the owners. In the 
first case, the farmer must be paid to do 
the work and must be supplied with rye 
and buckwheat for quail or corn and 
cow-peas for pheasants. If the state un- 
dertakes the work, a truck and tractor, 
with plow and disk harrow will be all 
the equipment necessary to attend to the 
work over a large area. 

That there is plenty of land available 
on almost every farm that may be used 
for raising game feed is well known. 
Every farmer with such land available 
will be glad to have it plowed and plant- 
ed, or to do the work himself if compen- 
sated for it. 

Control of predators is an essential 
part of any plan for the preservation of 
wild life. Weasels, cats, and crows, to 
mention only three of the many enemies 
of game, account for more dead birds 
and rabbits in the state of New Jersey 
than all the gunners combined. Preda- 
tors are hunting every day in the year, 
while the gunning season lasts for a pe- 


riod of only a month or so. 

The same persons who 
raise game for the state can 
be interested in predator 
control. I have demon- 
strated that simple traps, 
properly placed, will soon 
reduce both winged and 
furred predators to a mini- 
mum. 

It could easily be ar- 
ranged for the state com- 
mission to set aside a fund 
each year to provide a se- 
ries of prizes to be awarded 
to the farmer or farmer’s 
son or daughter who trapped 
the greatest number of 
predators. The regular state 
game wardens could check 
up monthly on the catches, and the an- 
nual prizes awarded on the basis of 
the wardens* report. 

I have also found that the egg-steal- 
ing propensities of the crow can be used 
to good advantage in the control of this 
black- winged thief. Candled incubator 
eggs can be filled with poison and dis- 
tributed by wardens to vantage points 
on poles and in trees where the crows 
will find them. No crow can pass up the 
chance to make a meal of eggs, which is 
the reason why crows play such havoc 
with game biids. I have piactically rid 
ni) farm of crows by the simple method 
of placing poisoned eggs where onlv 
crows can get them. 

T hose who are somewhat familiar 
with game breeding as it has been 
practiced will find what appear to be 
flaws in this system. Quail, for exam- 
ple, cannot be raised in captivity, lhe> 
will say, except under expert super- 
^ision. This was true a few years ago, 
but 1 have found by practical experi- 
ence that it is entirely feasible to set 
eggs under bantam hens and to raise 
the baby quail in simply hut scientif- 
ically constructed coops and runs so 
that the mortality is i educed to a mini 


mum. Any farmer’s boy can, with some 
instruction, build these coops and runs, 
and raise quail as successfully as he 
could raise a brood of chicks. The same 
thing applies to other game. Instead of 
trying to multiply the difficulties of 
game raising, 1 have found that sim- 
plification will yield excellent results, 
in fact, it is possible, after a little ex- 
perience, to raise game on a small scale 
with as little trouble as with any domes- 
tic fowl or animal. And who could be 
better qualified than those who already 
have this experience? 

How does this system fit in with pres- 
<‘ni administrations of game matters? 
Few if any changes need be made. 
Present commissions and wardens can 
adopt this system, if they will only think 
of game breeding in terms of small units 
spread over the entire state, instead of 
as two oi three huge game farms that 
can only inadequately supply game for 
the gunnels. 

P HF!SENT state-owned game farms fit 
perfectly into the picture. The small 
game raisers must be supplied with ade- 
quate numbers of eggs at proper inter- 
vals, and these can he furnished by state 
owned and operated farms. Thus the 
efforts of the officials will he concen- 
trated on egg production, and the care 
of the settings of eggs will be spread 
over such a large number of raisers 
that the individual attention needed will 
be small indeed in comparison with the 
lesulls. 

The whole system briefly outlined 
here — there are inanv details that can- 
not he touched upon at the present lime 
-IS not in the least theoretical. Eight 
years of intensive woik have proved each 
point and demonstrated fully that co- 
opeiation between slate commissions, 
the landowner, and the hunter, coupled 
with the application of scientifically 
worked-out methods of game raising, 
will result in better gunning and a 
grcalei appreciation of the sport by all 
concerned. 



A fina Bock of ring-neck pheaiantt, artificially raised 



Overtones and Atmospheres 
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M any years ago an old piano tuner 
showed the writer one of those 
curious things that most people 
miss, though the chance to hear it is 
close to hand. Press down the pedal of 
the piano, so that the sound of a note 
may last, and strike one of the lower 
keys strongly. As the deep bass n<»tc 
dies away its place is gradually taken 
by tlie octave, tlien by the hfth above, 
followed by the second octave and by a 
succession of higher tones, each fainter 
than the last, mo^t though not all of 
which correspond to higher notes of 
the keyboard. 

The experiment is as pretty as it ’s 
simple, and its explanation is easy. 
Any vibrating system, such as a piano 
string, can oscillate in many ways. Its 
principal vibration, with the ends fixed 
and the whole string moving together, 
gives the deep fundamental note. But 
one half may go up while the other 
goes down, leaving a motionless point in 
the middle — then we get the octave 
above. With two fixed points and three 
vibrating segments comes the next fifth 
of this octave. With four segments the 
second octave — and so on. It might be 
possible by some special device to start 
the string off in one of these forms and 
make it give off one note alone. But the 
blow of the hammer stirs them all up 
at once, though with unequal intensi- 
ties. At first the deep fundamental note 
is so strong that it drowns out the rest. 
But it dies down rapidly, while the suc- 
cessive higher “overtones” fade out 
more and more slowly, so that each may 
be heard for a few moments after its 
predecessor has died away. 

A ll musical instruments produce 
- overtones of this sort — indeed the 
differences in their intensity are respon- 
sible for the varying quality which en- 
ables even the novice to tell whether 
the same musical note has been played 
on a piano, a violin, or a cornet. 

In most instruments, as in the piano, 
the higher overtones vibrate just two, 
three, four times faster than the 

fundamental note, and give tones in 
harmony with it. But in a few, such as 
bells, this is not the case — which is why 
a tune has to be played on church 
chimes one note at a time. 

But what have these remarks on the 
elements of music to do with the 
heav^t^s, or anything therein? Evident- 


ly any parallel must be found in the 
vibrations of light. But, though physi- 
cists sought long for overtones in their 
spectra, for a long time they found 
none. We know the reason now: The iso- 
lated atoms from which come the spec- 
tral lines which are important in the 
sun and the stars do not behave like 
elastically vibrating material bodies, hut 
are governed by a quite different set of 
numerical rules. Molecules give a better 
chance, for the separate atoms within 
them may undergo real vibrations about 
their normal positions. But the hand- 
spectra which are so important in the 
red stars come from molecules in which 
an electron “jump” occurs and compli- 
cates the effects of the vibrations, which 
are also present, so that the simple 
overtones no longer appear. 

It is possible, however, for a molecule 
to absorb or emit light without disturb- 
ing the electrons in it, simply altering 
the state of oscillation of its atoms. In 
this case there are real overtones oscil- 
lating almost, though not quite, as fast 
as the fundamental vibration. Each of 
these gives an absorption band in the 
spectrum of light which has passed 
through the gas. The main oscillation is 
very strong and produces powerful ab- 
sorption. But it is also slow (as such 
motions go), so that these ah'-orplion 
bands lie far out in the infra-red region 
and can be studied only with special 
apparatus and with powerful sources of 
light. The first two or three overtones 
also give hands in the hifra-red, each 
much weaker than the last. Higher 
overtones should give hands in the vis- 
ible region, but the absorption should 
be so weak that a very great thickness 


of gas Would be required to produce a 
perceptible effect. 

Till recently, therefore, the investiga- 
tions of the physicist and the astrono- 
mer, though in different parts of the 
same field, do not overlap. Now the 
gap has been closed, with notable re- 
sults. Five years ago (as has already 
been told in these columns) Adams and 
Dunham photographed these sharp 
bands in the infra-red spectrum of 
Venus. The spacing of the individual 
lines (which depends on the rotation 
of the molecule) agreed exactly with 
that-which might be expected from car- 
bon dioxide. But no absorption by this 
gas had ever been observed in this re- 
gion, nor could any be found in passing 
light through 40 meters of the gas, 
even at three atmospheres pressure. 

A FEW months later Adel and Den- 
nison, at the University of Michi- 
gan, showed that the strongest of these 
bands was exactly In the right position 
for the fifth harmonic (or overtone) of 
a very strong hand which had long been 
known in the infra-red, while the other 
two could be equally well explained by 
a combination overtone involving also 
another, and slower, known vibration of 
the molecule. Though the origin of the 
hands was then proved beyond all 
doubt, they were not reproduced in the 
laboratory till the present year. Slipher 
and Adel have just announced that “by 
using an absorption cell 45 meters in 
length, charged with 47 atmospheres 
of gas,” they have been able to detect 
the strongest of these bands. This cor- 
responds to a layer a mile and a quarter 
thick, at atmospheric pressure. The 



Figure Is Spectra of Jupiter and the sun, photographed by V. M. Slipher at 
the Lowell Observatory. This shows the red and infra-red regions, from about 
6500A to SK>OOA* The bands marked B and A at bottom are due to terrestrial oxy* 
gen. The overtone band marked 4 A is very strong. The weaker one marked 5^ is 
resolved into numerous lines, which in Figure 2 are blended into one bend 
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Figure 2: Spectra of the major planets and the moon, photographed by V. M, 
Slipher at the Lowell Observatory in 1907. The moon, which has no atmosphere, 
reproduces the solar spectrum. The band marked B is produced by oxygen in 
the earth*s atmosphere, and a by water vapor. The band due to ammonia is 
marked NHa. It is strongest in Jupiter. The bands of methane increase in inten- 
sity for the outer planets. The overtones of the great infra-red bands (see the 
text) are marked at the bottom. The numerals repfesent angstrom units (abbrevi- 
ated A) and this piece of the spectrum extends from about 4700 A, in the blue, 
to 7600 A, in the red. The letters, capital and small, at the top are designations 
assigned about 1816 to the most prominent lines of the spectrum, by Fraunhofer 
and, though arbitrary and somewhat clumsy, are still employed by physicists 


bands in Venus are stronger, and the 
amount of carbon dioxide above the 
planet’s visible surface must be at least 
equivalent to a layer two miles thick 
at standard temperature and pressure, 
and may be much more. The amount of 
this gas alone, in Venus* atmosphere, 
is at least two thirds of the whole mass 
of the earth’s atmosphere. This seems 
inconsistent with the textbook state- 
ments that the planet’s atmo<»pherc is 
less extensive than ours. But the only 
previous evidence on this subject was 
the existence of twilight on Venus, 
which prolongs the horns of her crescent 
when she is very nearly between us and 
the sun. The illuminated layer is little 
over a mile in thickness, but this repre- 
sents the pari of the twilight on Venus 
which is so bright that it can be seen 
telescopically through the foregr«)und of 
our own atmosphere at mid-day, close 
to the sun. Only the densest and haziest 
parts of the planet’s atmosphere could 
be seen under these severe conditions. 
When she is farther from the sun in 
the heavens, and can he seen on a dark 
sky, it might be possible to detect more. 
Observations indicating the existence of 
such a fainter and more extensive twi- 
light were made about ISO years ago by 
the German astronomer Schrotcr and, 
strangely enough, seem never to have 
been repeated with modern telescopes. 

T he theory of over-tone bands has 
had another notable success in the 
spectra of the major planets. From the 
dawn of astrophysics, it has been known 
that Jupiter and Saturn showed bands 
in the orange region of their spectra, 
which must arise from something in 
their atmospheres. Early in the present 
century Dr. V. M. Slipher found that 
the same bands were present with 
greater intensity in the spectra of Ura- 
nus and Neptune, along with many 
fainter ones — as is illustrated in the 
admirable photographs here repro- 
duced, which the writer owes to Dr. 
Slipher’s generosity. 

Wildt, in 1932, pointed out that cer- 
tain of these bands were probably 
due to ammonia, and others to methane, 
and this conclusion was finally estab- 
lished a year later by Dunham, who 
resolved some of the stronger bands into 
their component lines, and found that 
these agreed exactly with the lines 
produced in the laboratory. But the 
fainter bands in Jupiter and Saturn, and 
those which appear only in the two 
outer planets, remained unidentified. 

A few months ago Slipher and Adel 
announced that they, too, were due to 
methane. Fuller details, now published, 
reveal an extraordinary sequence of 
overtones. 

Methane has a complicated molecule, 
which has no less than four indepen- 
dent types of vibration, each with its 
own period. One of these gives a strong 


absorption band in the infra-red, near 
33,()()0 angstroms, and its harmonics ac- 
count for the heaviest of the planetary 
bands — marked 4A to 8 A in the figures. 
Another band, near 76,000 A (that is, 
76,000 angstroms) is so far out that 
only its high overtones — marked IIB 
to 14B — are accessible. Some of these 
are drowned out by stronger bands. 
The others, as might be expected, are 
faint bands. The other bands arise from 
combinations in which two sets of molec- 
ular vibrations are .simultaneously 
stirred up. 

Practically the whole of this rich 
system of bands has now been accounted 
for by a single constiluent of the at- 
mospheres, These are faint bands due to 
ammonia in Jupiter and Saturn (marked 
NH 3 in Figure 2 ). These disappear in 
Uranus and Neptune, presumably be- 
cause this more easily condensible gas 
is frozen out by the low temperature. 

It is very probable, as Dunham points 
out, that the clouds which are so con- 
spicuous on Jupiter are composed large- 
ly of tiny crystals of frozen ammonia — 
not drops of liquid ; for the measures of 
planetary radiation indicate a tempera- 
ture of -132 degrees Centigrade — well 
below the freezing point of the liquid. 

The amount of ammonia necessary to 
produce the observed bands is estimated 
by Dunham as equivalent to a layer ten 
meters thick, at atmospheric pressure. 
This gives another way of getting at 
the planet’s temperature, for we know 
what pressure this amount of ammonia 
would produce by its own weight, under 
the planet’s attraction. The vapor pres- 
sure of ammonia has this value at -100 
degrees Centigrade. But if, as is prob- 


able from othiT considerations, Jupiter’s 
atmosphere is composed largely of hy- 
drogen, its light, fast-moving molecules 
help to carry the weight of the heavier 
ammonia, and the temperature at the 
cloud level may be as low as -120 de- 
grees Centigrade: in quite as good 
agreement with the radiometric deter- 
mination as might be expected. 

The great intensity of the methane 
bands in Uranus and Neptune may per- 
haps be explained by the freezing out 
of the ammonia. In JupiteT, and to a 
less degree in Saturn, there is enough 
ammonia left to form clouds at a fairly 
high level and prevent our seeing deep- 
ei. If these planets should be cooled 
down sufficiently, so that no more am- 
monia vapor was left to form clouds, 
their atmospheres would become clear- 
er, and we might see much deeper and 
get stronger bands of methane, as we do 
in the other planets. 

The amount of this gas in the planet’s 
atmosphere must be great. Slipher and 
Adel find that a layer of methane equiv- 
alent to two kilometers, at standard 
temperature and pressure, produces ab- 
sorption bands comparable to those in 
Jupiter and Saturn. The amount in 
Neptune has not yet been matched in 
the laboratory, but may be ten times 
as great, or more. 

Since the light we receive from the 
planets goes twice through their atmos- 
pheres — in and out— we may estimate 
the amount of methane in Jupiter*s 
atmosphere as roughly equivalent to a 
kilometer, under standard conditions, 
Under the planet’s gravity this would 
exert a pressure of one-sixth of a stand* 
(Please turn to page 277 ) 


Construction of the Colorado River 

Aqueduct Siphons 



ITH underground crews past the 
one third mark on the largest 
tunnel excavation program ever 
carried forward in the history of engi- 
neering (see Scientific American, Sep- 
tember, 1934, page 134), construction 
forces of the Metropolitan Water Dis- 
trict of Southern California are now en- 
gaged upon still another phase of the 
Colorado River Aqueduct project — 
building the huge siphons which will 
link together the aqueducts tunnels. 

Together, the siphons and tunnels 
will form important links in the great 
aqueduct system which will bring Colo- 
rado River water more than 300 miles 
to 13 southern California cities. 

In the Little San Bernardino Moun- 
tains — in two of the canyons which sep- 
arate the Coachella tunnels of the 
aqueduct — an experiment is being con- 
ducted to determine the relative merits 
of the monolithic and pre-cast types of 
construction for the immense concrete 
siphon pipes. 

Two inverted siphons are being built. 
One is the Fan Hill siphon, wliich is 
monolithic; that is, it is being poured 
as one huge piece of masonry. The other 
structure, the Little Morongo siphon, is 
pre-cast. It is being poured in 12-foot 


A junction between the siphon 
tubes and a transition chamber. The 
chamber extends back for 30 feet, 
and is constructed of 436 tons of 
concrete reinforced with 17 tons of 
steel— ‘a total weight of 473 tons 


sections, which are linked together by 
patented steel joints. 

Careful tests are being made to de- 
termine which of these two model siphon 
sections will be best suited to the rigor- 
ous desert conditions under which they 
will operate. On the basis of these tests, 
under actual conditions, District engi- 
neers will decide which method of con- 
struction shall be followed in building 
the remaining siphons, totaling 27 miles 
in length, which will carry aqueduct 
water across declivities in the desert 
terrain between the Colorado River and 
Cajalco Reservoir, the terminal storage 
basin of the aqueduct’s main line. 

At the outset it should be pointed out 
that the name ’’siphon” is, in a way, a 
misnomer insofar as the aqueduct struc- 
tures are concerned. They do not, in 
fact, exert any siphonic action. They 
act merely as pressure pipes in which 
the water will find its own level after 
plunging down to the bottom of one 
of the desert canyons along the aque- 

Stecl form within reinforcing rods 
around which concrete is poured. 
When one section sets^ form is moved 
on rails and another section poured 
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duct line and continuing up the other 
side. The two ends of the siphons are 
at almost the same level, the down 
stream end being slightly lower in order 
to overcome head loss due to friction in 
the pipe. The name “siphon” has been 
applied simply because it is a good de- 
scriptive word, the pipes resembling in 
appearance an inverted siphon. 

These siphons constitute one of the 
fundamental differences between mod- 
ern aqueduct engineering and that prac- 
ticed by the ancient Romans in the 
building of their famed water supply 
systems. Roman engineers drove tun- 
nels and constructed conduits basically 
similar to those used on the modern 
aqueducts, but when they came to can- 
yons or valleys which had to be crossed, 
they were forced to resort to long 
arcades or trestles to maintain the grade 
line of their aqueduct. They had no 
means of building pipes sufficiently 
strong to withstand the water pressure 
resulting from a drop into the declivity 

Steal inner forms used in building 
monolU^ concrete siphon tubes. This 
type of movable form is shown in use 
in a photograph on the opposite page 


One of the 40-ton pre-cast concrete 
pipe sections in place in the Little 
Morongo siphon, showing the steep 
grade of the canyon wall. Note man 
clinging to a line just above the 
mouth of the concrete pipe section 


and ihe rise on the other side. While 
highly ornamental, these arcades (in 
the light of modern construction prac- 
tice) were uneconomical and poor en- 
gineering. They were relatively more 
costly, and were vulnerable to earth- 
quakes. So the modern aqueduct engi- 
neer sacrifices beauty for practicality 
and safety. 

All of the Colorado River Aqueduct's 
27 miles of siphons will be built in two 
separate lubes or barrels, each approx- 
imately 12 feet inside diameter. To safe- 
guard the pipes from washouts caused 
by sudden desert cloudbursts, which are 
characteristic of the country traversed, 
they will he laid in large trenches, and 
buried beneath the bottoms of the 
washes. 

While the tunnels of the Colorado 
River Aqueduct will be built to full 
capacity- that is, capable of carrying 
1500 cubic feet of water per second — 
each siphon is being constructed half- 
capacity, or one barrel at a time. The 
second barrel will he built whenever 
demand for water me reases beyond half 
the capacity of the aiiucdiici Fifteen 
hundred cubic feet of water per second 
amounts to approximately one billion 
gallons daily. 

The consiriR lion at Fan Hill indudes, 
as well as the siphon, the construction 
of the first piece of acpieduct conduit, 
which links the siphon section with the 
west portal of the East Coachella tunnel. 

Leaving the tunnel, the eonduit is in 
the shape of a gentle arc h on top, with 
a concave botfom inside. Where it joins 
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the circular siphon, it enters a box>like 
transition section. The work consists of 
the construction of about 700 lineal feet 
of monolithic reinforced concrete siphon 
designed to operate under a maximum 
hydraulic head of about 45 feet, with 
a 50-foot concrete transition section at 
each end. The west end of the siphon 
is connected with al>out 700 feet of the 
semi-elliptical concrete con- 
duit. 

The interior of the siphon 
.section is circular, 12 feet, 

4 inches in diameter. The 
shell is 12 inches thick. The 
exterior is nearly octagonal. 

Steel forms are used on the 
interior and wooden for the 
exterior. The trench in which 
the siphon is constructed has 
a maximum depth of 30 feet, j 
About two cubic yards of 
concrete are poured for each j 
fool of pipe. 

On the conduit, steel forms 
are used inside and outside. 

The concrete section is 15 which 
feet high inside, with an over- 
all height of 18 feet, 4 inches. The bot- 
tom width is 19 feet inside and 28 feet 


feet, 10 inches high; 28 feet, 6 inches 
wide across the bottom; contains 456 
tons of concrete and 17 tons of reinforc- 
ing steel, making a total weight of 473 
tons. 

Equally interesting is the work on 
the 720-foot Little Morongo siphon. The 
word “Little*^ refers, incidentally, to 
geography and not to the siphon, which 



A view of the end of a transition chamber to 
which a semi-elliptical conduit will be joined 


is the largest pre-cast concrete pipe 
ever made in the United States. 


outside. About four and a quarter cubic 
yards of concrete are used per foot. 
Conduit is poured in 7()-foot lengths, 
with contraction joints and water stops 
each 35 feet. 

T he materials excavated from the 
trench in which the work is being 
dtine were tested at the Metropolitan 
Water District’s laboratory at Banning 
and themselves found to he first class 
for making concrete. Accordingly a 
screening and mixing plant has been 
set up at the site. A unique feature of 
the job is the placing of the concrete 
with Pumperete equipment, which 
pumps the mixed concrete into the forms 
at a rate of 40 cubic yards per hour. 
(See Scientific American, November, 
1932, page 292.) 

An idea of the large size of the transi- 
tion section may be gained from the 
following dimensions: 50 feet long; 18 


The pre-cast method of cemstruction 
C(»nsists of pouring the siphon in 12- 
foot sections, each weighing 40 tons, 
allowing them to cure, and then placing 
them <»ne by one into the trench. 

Ordinarily, prc-cast concrete pipe is 
manufactured in a factory and shipped 
to its point of use, there to be assembled. 
In the case of the Little Morongo siphon, 
however, the 12-foot c<mcrete sections 
are so heavy that it is not feasible to 
ship them even on railway flat cars. 
Hence, actual pouring and curing of the 
concrete is done on the ground rather 
than in the factory. The bar cage rein- 
forcing assemblies which form the cores 
of the concrete pipe sections are manu- 
factured at Southgate, California, and 
then shipped into the desert. Also man- 
ufactured at Southgate aire the hugesteel 
joint rings, 12 feet in diameter and 
weighing 1000 pounds each, which will 
link together the 40-ton concrete sections. 


After the concrete has been poured 
around the steel coros of the sections, 
coal tar is applied to the exterior and 
water to the interior surfaces. At the 
end of a seven-day water cure period, 
a coal-tar coating also is applied to the 
interiors. 

The pipe is laid in a ditch 20 feet 
wide. Two 60-pound rails are set to line 
and grade, on concrete ties in the bot- 
tom of the ditch. A crane has been 
erected for placing the heavy pipe sec- 
tions. The sections are rolled down a 
ramp to flat cars on the rails in the bot- 
tom of the trench, and later lifted from 
the flat cars into place by the crane. 

AS has been pointed out, these two 
xlL siphon sections are already being 
subjected to extensive tests to deter- 
mine which type of construction is best 
adapted to conditions along the aque- 
duct line. Several months of study must 
be devoted to the subject before definite 
conclusions as to final construction can 
be reached. 

Meanwhile, work goes forward rap- 
idly on the other phases of aqueduct 
construction. Already more than 30 
miles of the aqueduct’s 91 miles of 16- 
foot tunnel has been driven through the 
mountain harriers lying between the 
Colorado River and the Coastal Plain 
on which are situated the 13 southern 
California cities which make up the 
Metropolitan Water District. 

Soon work is to start on the 13,000,- 
000 dollar Parker Dam, from behind 
which Colorado River water will he 
diverted into the aqueduct. This struc- 
ture, To he constructed by the United 
States Reclamation Bureau with funds 
furnished by the Metropolitan Water 
District, will he located about 150 miles 
down stream from Boulder Dam. 

The main aqueduct, from Parker Dam 
to Cajalco Reservoir, will be 241 miles 
long, including tunnels, siphons, con- 
duit, and intermediate reservoirs. In 
addition, 144 miles of huge distributing 
mains will carry the water from the 
terminus of the main lines to the 13 
cities to he served. 



Wood frames used In the first slap of building the siphon 
, barrels and transition chamber leading to the conduit 


Outside wooden frames and reinforcing steel in place* 
Within the rods is the form shown on preceding pages 


Hauling a net for salmon in Puget Sound 


Copper Wire and Fishing Nets 

By A. F. PECK 


F or three days a raging northeaster 
had lashed the surf to a frenzy of 
pounding white water in which no 
craft could leave the beach and return 
safely. At length, a pound net skiff puts 
out from shore in the cold, dim light of 
a foggy dawn. The fishing season is well 
advanced. On setting out, there was no 
expectancy of a good catch, the sole 
consideration being the extent of dam- 
age which the pound net had sustained. 
As feared, the net was found badly 
damaged, in fact almost completely 
destroyed. The net, incrusted with heavy 
marine growths and the twine so weak- 
ened by the action of micro-organisms, 
could not withstand the fury of the 
storm. 

Heretofore commercial fishermen on 
the Atlantic and Pacific Coasts have 
spent 20 cents for webbing out of every 
dollar they received foi their catch. 
This high cost of fishing is mainly due 
to micro-organisms which gather on the 
nets and not only add to their weight 
but also digest the fibers of the cotton 
or hemp strands and therefore progres- 
sively weaken them. 

F or years the Bureau of Fisheries 
has experimented with preservatives 
and treatments to eliminate or reduce 
the accumulation of these tiny organ- 
isms, but with indifferent success. A 
coating of tar is helpful but it doubles 
the weight of the net, makes it difficult 
to handle, and is, in general, unsatis- 
factory. Copper and other metallic salts 
poison the micro-organisms but soon 


wash out of the strands of the net. li‘av- 
ing the fibers exposed to the deslruo- 
live agency. 

It remained for Philip R. Andrews, 
of Seattle, Washington, to solve the 
problem, and the solution is one of 
those simple things that are so obvious 
— when explained. Mr. Andrews literal- 



Copper wire in twine for fUhtng 
ncu. Black t Wire. White: Cotton 


ly took the ocean into partnership to 
repel or destroy the animal life and 
vegetable growths that prey on fishing 
nets. He hit on the idea of substituting 
fine copper wires for certain of the cot- 
ton yarns which enter into the con- 
struction of seine twine and knitting 
such a twine into a fish net and then 
letting the ocean do the rest! The 
natural salts present in sea water react 
with the copper to form complex metal- 
lic salts which completely prevent 
marine organisms from existing not only 
on the strands of the net, but also in the 


water immediately surrounding the web- 
liingG 

'File results gained by Mr. Andrews’ 
invention are manyfold, all of them 
favorable to the fisherman. “Toxinized” 
nets, as the eopper-fiber combination is 
culled by 'Ihe Linen Thread Co., Inc., 
makers of the twine and webbing, are 
first of all light in weight, being only 
25 percent heavier than ui dinary un- 
tieated nets of the same strength. This 
compares, to the favor of the fisherman, 
with a 100 percent increase in weight 
when tar is applied as a preservative. 
Then, too, 1 oxinized nets are clean, easy 
to handle, need no special care, and at 
the end of the season are dmply dried 
and stored, ready for instant use when 
needed. They maintain their strength 
far beyond the life expectancy of other 
nets. 

T he preservative factor of these nets 
is always present: As the salts wash 
out, new ones are generated, keeping 
the nets free from injurious and weight- 
increasing growths. It ha^ further been 
demonstrated that clean nets will yield 
larger catches, the fish entering Toxin- 
ized nets more readily than tarred nets 
or those heavily incrusted with marine 
growths. 

In the first year after Toxinized nets 
were made available, many thousands 
of pounds of webbing have been put 
into service, with gratifying success. 
Once more a corner of science has sup- 
plied the solution to a problem of in- 
dustry. 
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The Ether: 

RIDDLE OF THE AGES 

Th e Original Concept of the Ether Has Been Altered So Many 
Times, As a Result of Experimental Evidence Which Has Forced 
Its Modification, That It Is Now Whittled Down to Next to 
Nothing. We Still Use the Same Word, “Ether,” But the Thing 
Signified Is Quite Different*^ Even If An Ether Exists At All. 

By CHURCHILL EISENHART 

Princeton Unlvereity. Contributing Editor 


T he idea of the possible existence 
of the ether came of the human 
need for an explanation of action 
at a distance. It was not until Newton 
stated his theory of gravitation that 
such a need became evident, for in or- 
dinary experience the weight of a body 
appears to be constant and to be a 
property dependent only on the body 
under examination. But Newton showed 
that weight could be accounted for by 
considering it as physical evidence of 
an attraction existing between bodies 
(that is, masses), and that such con- 
siderations, extended to the moon, sat- 
isfactorily explained its observed mo- 
tions. The question now arose as to how 
this gravitational force acted, since 
there was no apparent material con- 
nection between the earth and the moon 
through which this force could be pro- 
pagated, and all actions in daily ex- 
perience, such as the communication 
of motion by impact, the transfer of 
heat, and so on, require material media 
for their transfer. 

The question became: “Can a body 
act where it is not?” The universal 
answer in accordance with common ex- 
perience of natural forces was “No,” 
and therefore in order to unify the na- 
ture of forces It was postulated that, 
although gravitation appeared to act at 
a distance, it was really conveyed by a 
genuine medium filling all space, with- 
out any breaks or cavities anywhere* 
No mention was made of the manner 
in which this medium acted. It was 
named “the ether,” but Newton did not 
stress its importance, as it was a de- 
duction from, rather than a necessary 
factor in, the formulation of his gravita- 
tional theory. 

The next step in the development of 
the “ether theory” came with the ad- 


vent of the wave theory of light, as in- 
troduced by Huygens and developed by 
Young. Light was thought to be a wave 
phenomenon of longitudinal vibration 
(like sound). Nevertheless, this theory 
required an omnipresent medium in or- 
der to account for the energy received 
from the sun in the form of light and 
heat. Light and heat are known to be 
coming from the sun and stars through 
interstellar space, and if they are forms 
of wave motion it was reasoned that 
there certainly must be something in 
space which can be thrown into wave 
movement. 

PECULATION followed as to the 
nature of this “luminiferous ether,” 
as it was called, terminating in the fol- 
lowing description: 

It is perfectly transparent — that is, it 
dissipates no energy; otherwise distant 
stars and nebulae could not be seen at 
such distances through space. 

There is no friction between matter 
and the ether; otherwise heavenly bod- 
ies (for example, planets) would not 
continue in their courses undisturbed. 

Since it propagates longitudinal wave- 
motion, it must be fluid-like in nature, 
and yet it can have no viscosity (fluid 
friction). 

Since it propagates wave motion with 
such a great velocity (that is, the veloc- 
ity of light), it must be very elastic. 

Such was the state of affairs when 
Fresnel (1788-1827) announced his re- 
searches on polarized light, which 
proved conclusively that light was a 
transverse wave motion. This change 
in the theory of light required a change 
in the “light bearing ether”; in order 
to transmit waves of any sort a medium 
must possess the genera] property of 
elasticity, but only the elasticity char- 


acteristic of a solid — the elasticity of 
shape— makes possible the transmission 
of transverse waves. In other words the 
ether must be an elastic solid. 

The subject of possible relative mo- 
tions of the parts of the ether was for 
a while much discussed. It was found, 
however, that in order to interpret 
Bradleyls discovery (1727) of the aber- 
ration of light, and Fizeau's experiment 
of 1851 (in which it was found that 
the velocity of light was the same 
whether going with or against a stream 
of water), one was obliged to infer that 
the ether was stationary and did not 
take part in the movements of bodies, 
nor was there any relative motion of its 
parts save the minute deformations cor- 
responding to light waves. 

Many were the calculations per- 
formed which were to determine the 
exact magnitudes of the characteristic 
properties of the ether. Such computa- 
tions gave to it a density of more than 
10,000,000 times that of lead ; for, after 
all, did not the ether fill in the gaps 
between the most minute of atoms? If 
so, it must be very dense. Moreover, in 
order for it to be stationary in the pres- 
ence of such violent motions as are al- 
ways going on in it, the inertia (mass) 
of a cubic centimeter of the ether must 
be of the order of 10“, that is, one 
trillion times that of the same vol- 
ume of water; and, since it transmits 
a transverse vibration with the velocity 
of light, it must be a solid of rigidity 
10^ (for comparison, that of steel is 
10 ’'). 

Such was the belief of the early 19th 
Century scientbts, who thought they 
knew the ether as well as they knew 
matter. This was an excellent dilemma, 
and there seemed to be no escape. It 
did not seem possible that light,, and 
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heat energy could be propagated every- 
where in space without something in 
which to travel, and yet the necessities 
of the wave form required imposed the 
acceptance of a medium which pos- 
sess^ properties totally at variance 
with everyday experience, and indeed 
contradictory to sense impressions. 

Up to this point physicists had been 
considering the ether as they would 
matter, but the results of such a pro- 
cedure being absolutely at variance 
with common sense, it was found neces- 
sary to conclude that the properties of 
the ether could not be expressed in 
terms of units used in the description 
of matter. Examined from the point of 
view of mechanical waves the ether had 
proved intangible, elusive, and ^^beyond 
the reach of human intuition/* The all- 
pervading ether had been postulated in 
order to explain gravitation, and in a 
similar manner it had seemed necessary 
for the interpretation of light and heat 
phenomena; but in both of these cases 
it had been invented in order to aid in 
a mechanical explanation of these phe- 
nomena. It had served its purpose in 
simplifying theories, but was itself most 
elusive. Apparently the ether itself 
could not be truly visualized when 
viewed in a mechanical way. 

ECHANICS having failed, atten- 
tion was now turned to the field 
of electricity and magnetism. The in- 
troducer of the ether in this branch of 
physics was none other than the cele- 
brated Michael Faraday. Up to his time 
a more or less intangible something 
called a charge had been thought to 
exist on a charged body, and this some- 
thing apparently exerted forces on other 
charged bodies at a distance, in much 
the same way as gravitation acted on 
massive bodies. In fact, the mathemati- 
cal relationship for the force between 
the charged bodies had been determined. 
Nevertheless, the idea of action at a dis- 
tance was distasteful to Faraday. Max- 
well, in the preface to liis “Treatise on 
Electricity and Magnetism,*’ says on 
this subject: “Faraday, in his mind’s 
eye, saw lines of force traversing all 
space, where mathematicians saw cen- 
ters of force acting at a distance: Far- 
aday saw a medium where they saw 
nothing but distance: Faraday sought 
the seat of the phenomena in real ac- 
tions going on in this medium.” 

To Faraday the intervening medium 
transmitted the electrical force in a way 
similar to the transmission of an elastic 
deformation by a rod. Moreover, since 
electrical forces act through a vacuum, 
Faraday assumed that tlie transmitting 
medium was the ether and considered 
its properties to be modified by the 
presence of matter in order to account 
for the reduction in magnitude of the 
electric forces acting between charged 
bodies, when matter such as glass was 


interposed. In like manner, the ether 
was thought to account for magnetic 
phenomena. At this point the miracu- 
lous happened: Faraday produced rota- 
tion of polarized light with a magnetic 
field, and a little later Kerr produced 
a similar rotation with an electrostatic 
field, thereby suggesting that the phe- 
nomena of light, electricity, and mag- 
netism are all propagated by the same 
medium — the ether. 

Inspired by the work of Faraday, 
Maxwell set to work with mathematical 
equations and was able to show “that 
if a medium such as Faraday postulated 
actually existed, it must be possible to 



Hertz, who actually produced the 
waves that Faraday had postulated 


produce in this medium periodic vibra- 
tions of the electric and magnetic held 
intensities having all the characteristics 
of waves.” A short while later Hertz 
succeeded in producing such electro- 
magnetic waves, and proved that they 
were identical with light, the only dif- 
ference being in wavelength. His work 
seemed firmly to establish the ether, and 
its purely mechanical aspect was aban- 
doned to one possessing electric and 
magnetic properties. The reaction 
against the mechanical was a little too 
extreme, however, and we find Hertz 
considering matter and ether as the 
same — the former being a modification 
of the latter. He had been led to this 
belief by the fact that apparently his 
electromagnetic waves passed through 
many kinds of matter undisturbed. 

Such was the state of affairs when 
Lorentz stepped into the field. As a result 
of his calculations the theories then 
prevailing were brought into accord 
with experience: the ether was devoid 
of its mechanical properties as before, 
and matter was stripped of its electro- 
magnetic characteristics. For example, 
the electromagnetic properties of mat- 


ter^ were not attributed to the atoms 
themselves but to the ether which sor* 
rounds and permeates the atoms. Such 
a theory admirably accounted for the 
diminished intensity of light on passing 
through even the most transparent 
bodies^*; also it accounts for the ob- 
served increase in absorption of electro- 
magnetic radiation with increase in den- 
sity (for example, lead is used to absorb 
X rays). The only remnants of the old 
mechanical ether left were the property 
of immobility — a property which seemed 
to be in accord with the experiment of 
Fizeau, the phenomena of aberration, 
and, more recently the experiments in 
electrodynamics of H. A. Wilson on the 
force produced by moving an insulator 
in a magnetic field. (Proceedings of tho 
Royal Society: Vol. 73 [1904] ; 490.) 

Today the ether has ceased to take an 
active part in electromagnetic theory; 
a writer on the subject generally postu- 
lates its existence and states that “at 
any point in it there is an electromag- 
netic quantity having magnitude and 
direction whose intensity can be mea- 
sured, and from that moment on dis- 
cusses the properties of this quantity, 
never again mentioning the ether itself. 
This quantity is supposed to represent 
some condition of the ether, but “the 
ether is now only a background and not 
an active participant in the theory.”* 

S INCE the ether appeared to be sta- 
tionary it seemed reasonable that 
one ought to be able to determine the 
velocity of the earth through it. Now the 
relative motion of one body with respect 
to another is all we can ever observe. 
But how to observe the relative motion 
of the earth with respect to the sta- 
tionary ether? Eight is supposed to 
travel in the ether, and therefore a ray 
of light sent in the direction of the 
earth’s motion through the ether ought 
to be retarded. 

In order to check this, Michelson and 
Morley constructed an apparatus with 
two arms perpendicular to each other; 
by means of refieoting surfaces a single 
beam of light was broken up and one 
part sent down one arm of the appa- 
ratus, and the other part down the arm 
perpendicular to the first; after each 
beam had been reflected back and forth, 
each in its own arm of the apparatus, 
the two were brought together in the 
same observation telescope by means of 
reflecting surfaces, the distance traveled 
being the same in each case. In each 
of the above cases the beam of light 
was sent over its course and back upon 
itself and therefore interference must 
result, giving in the telescope a definite 
set of interference fringes. Any altera- 

^Property of trantmitting light, oltctricity, 
magnetism, 

*That is, the light which a body tranemitted 
was said to have pasted through the Other* 
ailed gaps between the atoms. 

*A. S. Eddington, m **8pace. Time and Oravl* 
tation** 
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tion in the speed of light along eidier 
arm must manifest itself in a shifting 
of these two sets of interference fringes 
with respect to each other. , 

As in the case of a boat rowed up- 
stream and back, or across stream and 
back, the ray of light which happened 
to be traveling in the direction of the 
earth’s motion through the ether should 
be retarded on its trip so that it would 
return to the telescope later than a ray 
sent on a trip at right angles to this di- 
rection. Of course, it was not known 
which way was with the earth’s motion 
(and the earth certainly does move, as 
can be shown by astronomy), and which 
was transverse, but observations were 
taken with the apparatus set in all pos- 
sible directions, and at different times 
of the year. Hence an effect should have 
been noted, but no retardation was ob- 
served. 

What could l>e the trouble? Naturally 
the first question asked was: “Had the 
apparatus sufficient sensitivity?” The 
universal answer was “Yes,” for the ap- 
paratus had been constructed in such a 
manner as to be capable of observing 
a much smaller motion than the known 
motion of the earth about the sun. 
Michelson was led to believe that the 
ether was carried along with the earth, 
thus accounting for the absence of an 
ether breeze. 

T his theory was, however, at vari- 
ance with the phenomena of aberra- 
tion, Fizeau’s experiment, and the 
researches of H. A. Wilson. Moreover, 
Sir Oliver Lodge carried on an equally 
exact experiment, regarding which he 
says: “I whirled steel disks at a great 
rate till they nearly burst, and sent light 
round and round between them, that 
way round and this way round, and 
compared the time taken to go round 
with the disks with the lime required 
to go against the disks ; for, if the ether 
had been carried around with the disks, 
the beam one way would have been ac- 
celerated and the other way retarded. 
There would have been an effect. There 
was no effect. This proved that the ether 
and matter are mechanically indepen- 
dent of each other; matter moves 
through the ether without the slightest 
resistance, and its motion does not af- 
fect the velocity of light in the neigh- 
borhood.” 

These experiments, entirely contra- 
dictory, presented a difficulty from 
which it seemed difficult to escape. It 
was at this point that Einstein stated 
hU Special Theory of Relativity, the 
kinematics of which was modeled on the 
Maxwell-Lorentz theory of the electro- 
magnetic field, and hence the Relativity 
Theory (Restricted Sense) was in agree- 
ment with the electro-magnetic theory. 
The Special Theory of Relativity as- 
sumes, on the basis of the above experi- 
ments, that the velocity of light is con- 


stant regardless of the motion of the 
observer, and shows that the laws of 
nature (that is: those of mechanics, 
light, and so on) , are of exactly the same 
form when referred either to a system 
of coordinates relative to which the 
ether is at rest or to a system which is 
moving uniformly (not accelerated) 
with respect to the former. 

Since by the Special Theory, the equa- 
tions governing the laws of nature hold 
equally well for a system which is mov- 
ing in uniform translation relative to the 
ether, why give a preferred distinction 
to the stationary system when all the 



The famous Michelson and Morley 
experiment described in the text 


uniformly moving systems are physical- 
ly equivalent to it in all respects? 
Therefore, if the ether is still to be con- 
sidered as existing, which is not at 
variance with Special Theory, then all 
its properties which depend on its hav- 
ing a definite state of motion must be 
given up; in other words, the ether 
has now lost the last of the mechanical 
characteristics that it formerly possessed 
— immobility. 

The ether has never been proved a 
reality. It apparently has no properties 
common to experience, and from the 
point of view of Special Relativity it 
seems to be an unnecessary hypothesis. 

Therefore, why not do away with the 
«Hher? Because “to deny the ether is ul- 
timately to assume that em'pty space has 
no physical properties whatever, and 
the fundamental facts of mechanics do 
not harmonize with this view.”^ 

For example, the mechanical be- 
havior of heavenly bodies depends not 
only on their relative positions (distance 
from each other) and relative velocities, 
but also on the states of their rotation 
and acceleration, and in order to be 
able to discuss rotation and acceleration 
as something real there must be some- 
thing other than the observable object 
by which to reckon acceleration or ro- 
tation. In reference to real things, Ein- 
stein said, in The New York Times (Feb- 
ruary 3, 1929) : “Matter is real . . . 
motion, space, and also time are real 
forms. Every attempt to deny the physi- 
cal reality of space collapses in the face 
of the law of inertia. For if accelera- 
tion is to be taken as real, tlien that 

«Elntttln in **Xldfliglitt on RtUtIvity** 


space must also be real within which 
bodies are conceived as accelerated.” 

Attempts have been made by Mach 
and others to eliminate the ether by 
substituting in its place a “mean ac- 
celeration with reference to the totality 
of the masses in the universe.”” But, in 
order to have inertia producing an effect 
on the relative accelerations of distant 
masses the old action at a distance 
creeps in again, and in order to account 
for this, an ether has to be postulated 
to serve as a medium for the effects of 
inertia. Such a medium not only de- 
termines the behavior of masses, but 
also has its properties determined by 
them. 

T his leads directly to the ether or 
space concept of the General Theory 
of Relativity. According to this theory 
the nature of the ether in a space-time 
interval varies at different points in the 
interval and is subject to influences of 
matter existing outside the interval 
under consideration. Since, in accord 
with this theory, space is neither homo- 
geneous nor isotropic (same physical 
properties in every direction), its con- 
dition in a particular interval being 
given by ten functions called gravitation 
potentials, one can no longer consider 
it as empty. Therefore it contains an 
ether, it is true, which no longer pos- 
sesses any mechanical or kinematical 
properties, hut which helps us to under- 
stand and determine mechanical and 
electro-magnetic events. 

In conclusion, to quote Sir Oliver 
Lodge: “It is quite true that physical 
calculations and discoveries can pro- 
ceed without explicit reference to the 
ether, but when we come to philosophize 
and try to formulate the facts physical- 
ly, it is clear that space must be en- 
dowed with physical properties, and is, 
therefore, entitled to something more 
than merely a geometric name.” 
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Astronomical 

Photography 


A Specially for the More Advanced Amateur Worker 


By JAMES STOKLEY 

AgiocUte Director, The Franklin Institute 
Museum, Philadelphia 



T hough astronomical photography 
forms a vital part of the work of 
the great observatories, very inter- 
esting results can he obtained with 
simple apparatus. The owner of a small 
telescope, either a ref i actor or a re- 
flector, made in accordance with the 
instructions in “Amateur Telescope 
Making,” can easily make photographs 
with it of the sun, the moon anti the 
brighter planets and stars. A very valu- 
able guide is “A Manual of Celestial 
Photography,” by the late Kdward 
Skinner King, of the Harvard College 
Observator). 

Even the owner of an ordinarily good 
camera can make star photographs with- 
out any other equipment. On a clear, 
dark night, the camera should be set up 
on a firm support, pointed to the north- 
ern sky, and a time exposure of several 
hours given. When the film is developed, 
it will show a number of arcs of con- 
centric circles. These are the 
trails of the stars as they ap- 
parently circle around the 
north pole of the sky. The 
stars seem to move around 
the pole in a counter-clock- 
wise direction, and if you 
mark the ends (or the be- 
ginnings) of the trails, you 
will recognize the familiar 
constellations of the north- 
ern sky. If the camera is 
pointed toward another part 
of the sky, the trails will be 
straighter than those near the pole. 

When, as may happen, a bright me- 
teor, or “shooting star,” happens to go 
across the sky within range of the cam- 
era, it will leave its own trail. At cer- 
tain times of year, when the earth passes 
through one of the various swarms of 
meteors, shooting stars are particularly 
numerous. Instead of seeing one or two 
an hour, the average on an ordinary 
night, you may see them at the rate of 
one a minute, or even more. Because of 
the way the earth turns, the meteors 
that we see before midnight have to 


catch up to the earth, while those seen 
Itetwcen midnight and dawn are met 
head-on. Consequently, they are always 
more numerous after midnight, and me- 
teor hunting is a sport that demands 
late hours. The chief meteor showers 
are the Pcrscids, which reach their 
height each year about August 10 and 
11; the Leonids, about November 14; 
the Geminids, about December 10; and 
the Lyrids, about April 19. These are 
named after the constellations from 
which the shooting stars seem to radiate. 

So on these nights, set up your cam- 
era about midnight, pointed to tlu* east, 
in the general direction in which the 
constellation will rise. Proceed in the 
same manner as for the polar star trails, 
but it will be better to take several dif- 
ferent exposures, letting each one con- 
tinue during a half hour period. If any 
particularly brilliant meteor, especially 
one bright enough to illuminate the 


landscape, should appear, note the time, 
and stop the exposure then. But change 
the film, or plate, as quickly as possible, 
in order not to lose any. Of course, the 
faster the film and the lens, the more 
faint meteors you will catch. With 
super-speed panchromatic film, and a 
modern fast lens, working at an aper- 
ture of //2.7 or higher, one should have 
pretty good results. Such photographs 
may be of real scientific value, and those 
astronomers who specialize in the study 
of meteors will be glad to receive them, 
and any other amateur meteor ob- 


ri»>lf>Kranh8 ooiirtpfly YcrkcK Observatory 

Meteor trail accidentally caught 
on plate while expoaing for stars 

.servalions. Dr. Charles P. Olivier, at 
the University of Pennsylvania, Phila- 
delphia, IS president of the American 
Meteor Society, an association of ama- 
teurs, and Dr. C. C. Wylie, at the Uni- 
versity of Iowa, Iowa City, Iowa, is head 
of the Midwest Metf'or .Society. These 
aslronomeis specialize in meteors. 

If the moon is in the direction the 
(‘.imera is pointed, it will also leave a 
trail, far brighter, probably blotting out 
all the stars by its glare. The moon is 
bright enough to permit a snap.shot to 
he made, half a second perhaps, and in 
this time it will not have moved appre- 
ciably. But the image will be very tiny, 
not more than a twentieth of an inch in 
diameter, and it will be difficult to find 
any of the familiar details. 

I T IS possible to take a larger picture 
by fastening u pair of binoculars, or 
even a pair of opera glasses, to the front 
of the camera, using one side but not the 
other. In doing this, be sure that the 
lenses of the glasses are exactly in line 
with that of the camera, otherwise there 
will be distortion. The only way to de- 
termine the focus is by experiment. 
Probably it can be found approximately 
by the use of a ground glass, the camera 
pointed either at the moon itself, or at 
some very distant object in the daytime. 
To get it mure exactly, take a series of 
photographs of the moon, changing the 
focus ever so slightly between each. 
The enlargement of the image, by means 
«»f the glasses, also has the effect of 
spreading the light over a larger area, 
and so the exposure will have to be 
longer than if the camera were used by 
itself. However, the moon moves its own 
diameter across the sky in about two 
minutes, and if the exposure is longer 
than about five seconds, the motion will 
cause a blurring of the lunar details. 
With fast films an exposure of less than 
this should be adequate. 



Left: Star trails at or near the celestial equator. 
Right: Circumpolar trails at the celestial pole 
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RAYMOND B. FOSDICK refutes 


Mr. Gerard s Dream 


America must be 

Self-Containe^ 


By JAMES W O K R A R f) 
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Not Organized for Self -Containment. 
15,000,000 People in Foreign Trade. 
Where ^Tsolated Prosperity” Leads. 
Can Not Live by Slogans Alone. 
Spread-Eagleism. 

Machines Create Interrelationships. 

War and Nationalism. 
Nationalism Merely Discouragement. 
A Panic Remedy. 


M y friend, Mr. Gerard, is indulging 
himself in some wishful thinking. 
Confronted by a chaotic eco- 
nomic world, he builds a fanciful Utopia 
in which he finds peace — and escape. 
It is all so simple as he pictures it. 
Foreign markets have given us nothing 
but trouble — why bother with them? 
Let us sell only to ourselves, producing 
what we need and consuming it within 
our own national boundaries. In so far 
as necessities like coffee, tea and silk 
are concerned, let us put these minimum 
requirements on a book- 
keeping basis, '*so that our 
dealings with every na- 
tion can be perfectly bal- 
anced.” But otherwise, let 
us free ourselves from 
world price fluctuations, 
retire behind tariff walls, 
presumably higher than 
they are now, and live out 
our days in peace. Thus 
do children build retreats 
under a table or in a tree- 
top to escape the realities 
of an adult world. 

The trouble with Mr. 

Gerard’s idea of a self- 
contained America is that 
it refuses to face a very 
stubborn fact. And this 
fact is that the American 
economic system is not organized for 
self-containment. As the result of a long 
and painful process of evolution our pro- 
ducing interests, both in agriculture and 
industry, are adapted to world markets. 
Any attempt to reverse this trend and 
unscramble this process would result in 
chaos and human misery on an incal- 
culable scale. 

F or example, suppose we try to reduce 
American agriculture to a self-con- 
tained market. What is involved? We 
must be prepared to retire permanenjdy 
from 40 to 100 million acres of crop land. 
This is the official estimate of the Depart- 
ment of Agriculture of the curtailment 
necessary to bring our crop production 
down to the level of our home demand. 
And what does it mean to take from 
40 to 100 million acres out of productive 
farming? It means that whole popula- 
tions must be transported out of the 
farming areas — and where will we take 
them? It means, as Secretary Wallace 
points out, government control of mar- 


keting, licensing of ploughed land, and 
base and surplus quotas for every farmer 
for every product for each month of the 
year. In the words of Secretary Wallace, 
“every ploughed field would have its 
permit sticking up on its post” — and 
we would be launched on an era of gov- 
ernmental regulation and regimentation 
as drastic as anything that Russia has 
dreamed of. It is well that Mr. Wallace 
asks the question whether the American 
people have the resolution and staying 
power to swallow all the traditions and 
deeds of our robust, individualist past, 
and submit to a completely army-like, 
nationalist discipline in peace time. 

Or let us suppose that we try to bring 
American industry within the limits of 
America’s purchasing power. What is 
involved here? The displacement of la- 
bor and loss of capital on an unprece- 
dented scale. In 1928 it was officially 
calculated that two and a half million 
families were dependent upon industrial 
production for export — perhaps ten to 
fifteen million people altogether. What 


doe<j Mr. Gerard propose 
to do with these people? 
How does he plan to take 
care of them? Does he 
really think that home 
consumption can be in- 
creased to meet the needs 
of this vast army? The 
present situation is none 
too happy, but if we throw 
up our hands in despair 
and admit that foreign 
markets are definitely lost 
and International trade is 
dead beyond resurrection, 
we are saddling ourselves 
and the future with a per- 
manent body of unem- 
ployed, a permanent dole 
system, permanent governmental regi- 
mentation, and all the social deteriora- 
tion and dry rot that accompany an 
economic order which cannot find work 
for its people. 

T hose who are dreaming of a self- 
contained America have not faced 
the consequences of their proposals. 
They want to have their cake and eat 
it too. Mr. Gerard talks about a “return 
to that security which we sacrificed” — 
in other words, going hack to the good 
old days, presumably to the days before 
rhe federal government began to ex- 
ercise some measure of control in the 
management of business. Listen again 
to Secretary Wallace: 

“As yet .we have applied to this coun- 
try only the barest beginnings of the 
sort of social discipline which a com- 
pletely determined nationalism requires. 
. . . Our own maneuvers to date have 
been mildly persuasive and democratic. 
... If we go on trying to keep things 
whirling v^hin nationalist Umits> it 
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seems certain that we shall count less 
on social discipline voluntarily aroused 
and more on direct compulsion. Under 
such circumstances the traditional 
American spirit would soon be, it seems 
to me, as a spring, tightly coiled, and 
ready to burst out dangerously in any 
direction.” 

Before we start on the path of iso- 
lated prosperity, it would be well for 
Mr. Gerard and his friends to consider 
where the road leads. Not very far 
ahead we shall be confronted by the 
sign posts that point to Fascism or Com- 
munism. Are we ready to make the 
choice? 

Quite apart from the consideration of 
what is involved in getting to where Mr. 
Gerard wants to go, there is the ques- 
tion of why, on broad grounds, anybody 
would believe that a self-contained na- 
tional status represents a good way of 
living. To be sure there is a patriotic 
flavor about the slogan “America Self- 
Contained,” just as there is a patriotic 
flavor about the words, “Buy British,” 
or “France for Frenchmen,” or “Deutch- 
land Uher A lies.” But men cannot live 
by slogans alone. Too often these catch- 
phrases are substitutes for thinking. 
Too many times they are respectable 
screens for the emotion of the pack. 

S O with this idea of a closed national 
economy, it appeals to the spread- 
eagleism that is always latent in every 
country. It easily attracts the applause 
of the patriotic loud-shouters. Only oc- 
casionally does it gain any measure of 
support from a Keynes, a Donham or 
a Stuart Chase. 

But, assuming that it would be pos- 
sible to achieve this goal, what kind of 
human civilization does it imply? Does 
Mr. Gerard believe that a chromium 
steel wall one mile high around the 
boundaries of the United States — to use 
Stuart Chase’s illustration — would make 
for a better, saner life inside the en- 
closure? If this were true of the United 
States why would not happiness and 
prosperity be increased in California 
and Louisiana by the same walled-in 
process? And would it not make for 
greater satisfaction if we New Yorkers, 
like Mr. Gerard and myself, could simi- 
larly isolate ourselves from the critical 
judgment of the rest of the country? 

These questions are of course fan- 
tastic. The groupings of mankind — 
whether in nations, states, cities, com- 
munities or families — are today inter- 
related and interwoven in a complex 
pattern that would have seemed in- 
credible a hundred years ago. This is 
what our machine civilization has done 
to US. It has reached ou^ with gigantic 
hands to compress lime and space with- 
in a small compass, and the process has 
brought into existence new procedures 
and Institutions and a new principle of 
human integration. It has developed a 


high degree of specialization not only 
between different areas of the same 
country, but between different nations, 
each unit contributing to the whole. 
There is a best place and a second and 
a third best place in the world for the 
production of everything that men use 
— whether it is Alms, wheat, cotton, cop- 
per, coal, oranges, sugar, coffee or what 
you will. That the present plan is hap- 
hazard and faulty no one in his senses 
will deny. But how can any one in his 
senses believe that the cure for the 
present evils lies in a return to the small 
producing units and the narrow divi- 
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sions that characterized human society 
before the Industrial Revolution? 

For better or for worse here wc are — 
with our machines piled high about us, 
our airplanes, telegraphs, automobile*^, 
railroads and high-speed productive 
processes. These new tools involve a 
new method of living. They have intro- 
duced us to our neighbors with whom 
we must live as best we can. They have 
broadened our contacts so that our in- 
terest and curiosity now range far be- 
yond the parochial limitations of our 
forefathers. Not only in relation to our 
physical needs but in relation to our 
mental needs does this new interrelated 
civilization play a vital part. Spiritually 
wc cannot go back to the water-tight 
divisions, to the narrow loyalties, to the 
little sectarianisms that characterized 
the old way of life. A new and wider 
trail has been blazed; and while there 
will undoubtedly be an occasional loss 
of direction, as there is at the present 
moment, the trend toward a world 
economy and a planetary consciousness 
is too definitely under way to be per- 
manently reversed. There will be plenty 
of advisers like Mr. Gerard to bid us 
return to the old faiths, but humanity is 
now armed with new tools and has 
started a march toward a new goal. 

One final point in relation to this 
America Self-Contained movement de- 


serves consideration. Mr. Gerard seems 
to think it will keep us out of trouble, 
and that behind our tariff walls we can 
avoid war. But does anyone seriously 
believe that peace is the logical result 
of splitting the world up into intensely 
nationalistic divisions? In the last few 
years a fanatic type of nationalism has 
been bred on the continent of Europe, 
and countries like France, Germany, 
Poland and Italy are following its illu- 
sive gleam. Not only is the dove of 
peace conspicuously absent, but Europe 
is today closer to war than she has been 
since the signing of the Treaty of Ver- 
sailles. Nor is this a surprising conse- 
quence. It arises from the very doctrine 
that Mr. Gerard is preaching: the doc- 
trine of economic self-sufficiency. For 
there are not more than two or three 
countries in the world today that have 
cither the raw materials or the produc- 
ing facilities to take even the beginning 
of a step toward economic isolation. 
What is to become of the others? Are 
they to starve to death outside the re- 
spective chromium-walled retreats of 
the favored few? Are the Belgians to 
eat their lace? Is Ireland to build 
houses out of bog-pe'at? Must the 
Italians burn their fruit trees for lack 
of coal? Must the Austrians miserably 
perish wanting everything? The truth 
is, if denied access to what they need 
as a means of survival, these less for- 
tunate countries will fight for their ex- 
istence. There is not a nation in the 
world today that, if deprived of the 
right to live, would not bring down the 
whole house of cards in a last desperate 
effort to survive. It is the self-sufficient 
ambitions of those nations that either 
have “enough,” or are determined to get 
“enough” at the expense of their neigh- 
bors, that is arousing jealousy and hat- 
red, and paving the way for violence. 

T he way of international understand- 
ing and Cf>-operation is a discourag- 
ing path to travel. It is an open question 
whether even by this road we can escape 
catastrophe. But if the human race is 
set on bigger and better wars in the 
future, Mr. Gerard’s national self-suffi- 
ciency is guaranteed to produce results. 

The trouble with Mr. Gerard is that 
he is discouraged. Because international 
trade is depressed, he thinks it has dis- 
appeared for good. Because the feeble 
gestures which the nations have made 
toward a world economy have gotten us 
nowhere, he believes that nothing in 
that direction will ever succeed. Because 
America is hard hit by the depression, 
he is frankly frightened, and is urging 
secession from the common interests of 
the race. But his remedy is a panic rem- 
edy. The idea of every nation for itself 
and the devil take the hindmost is 
not born of cool-headed judgment. In 
such a mad stampede for safety the 
strongest is apt to be trampled down* 




The excavated temple foundation. Various objects found have been left in place and standing 
on the soil beneath them, while the excavation was carried down deeper. Note fire pit in center 


Tennessee Valley Authority Aids 

American Archeology 


T he site of one of the early fortified 
villages of the Cherokees has been 
discovered just outside of Carey- 
ville, Tennessee, by archeologists of the 
Tennessee Valley Authority, in their ex- 
amination of Indian remains in the area 
to be flooded by the waters of the Norris 
Dam reservoir. Major W. S. Webb, head 
of the Department of Anthropology and 
the University of Kentucky, has been 
“loaned” to the Authority for the work. 

The foundations of the village temple, 
council room, a private dwelling, and a 
portion of the stockade that surrounded 
the town, have been brought to light. 
Further excavation below the level of 
the hard-packed clay floor of one of 
these revealed the foundation of an- 
other temple, marking an even earlier 
occupancy of this particular spot by the 
Cherokees. These are the first temple 
sites found east of the Mississippi. 

The temple foundation measures ap- 
proximately 30 by 40 feet, and has a 
raised baked clay altar with a fire pit 
in the center. The walls of this build- 
ing were thatched and about 10 feet in 
height. The roof was formed by bending 
the tops of the young trees that formed 
the solid part of the wall inward toward 
each other and binding them together, 
thus forming an arched roof. This, too, 
was thatched. The semi-public building 
that stood near the temple was of the 
same construction, but had only a flat 
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Raised clay bank in private house 
which probably served as a seat 


fire pit in the center, rather than a 
raised temple altar. The private dwell- 
ing house, typical of the dozens that 
must have formed this village, covered 
a space 15 by 18 feet and was con- 
structed of much smaller poles. Along 
the edge of one wall is a raised clay 
bank which no doubt served as a seat 
for the tribal head. In the center is a 
small fire pit. 

The post holes marking the location 
of the stockade indicate that tree trunks 
at least 10 inches in diameter were used 
in the fortifications. This huge fence 
occasionally took abrupt right-angle 


turns, in order lhal the face of the 
stockade could he protected by a cross 
fire of arrows. The gateway had a pro- 
tecting wall of poles in front; thus no 
person entering or leaving would be in 
a direct line of fire from an enemy. It 
is thought that this Carcyville site may 
be the Cherokee fortress that Colonel 
Montgomery saw and thought too strong 
to attack during his invasion of Chero- 
kee territory in colonial times. 

O N the T. B. Walters farm along 
the Powell River, excavation has 
brought to light a small burned dwell- 
ing, 11 by 11 feet in size, with the cus- 
tomary fire pit in the center. In this 
site were found four clay vessels still 
intact, measuring about six inches in 
diameter, the remains of a larger pot of 
about 12 inches diameter, and small 
round stone counters, like checker 
pieces, which were used in an early In- 
dian game. The pottery, like all early 
American ceramics, is of the coiled type 
of manufacture, as the potter *8 wheel 
was unknown to the American Indian. 
It is unpainted and without design, ex- 
cept a serrated ridge around the edge 
of some of the bowls. The larger pots 
were no doubt fitted with handles, as 
several clay handles have been found. 





Faceted gems cut by the author. They include topar, aquamarine, beryl, and tourmaline 


Faceted Gems for the 


Amateur Lapidary 


By ARTHUR KNAPP 


¥N the March, 1932, number 
^ there was an article by J. H. 
Howard, entitled **Gem-stone 
Cutting for the Amateur,” which 
introduced a new hobby to our 
readers. This hobby attracted a 
small but select following. In 
March, 1933, we reproduced 
photographs of some of the 
**cabochon,” or rounded, gem 
work done by Mr. Howard’s fol- 
lowers. We now show some of 
the work done by a Philadelphia 
amateur who has progressed to 
the more difficult faceted work. 
The raw materials for this hobby 
are not expensive when obtained 
in the rough and the enticing 
picture at the top of the page 
should make more of the readers 
wish to become amateur gem cut- 
ters ^ — The Editor, 


I T may never have occurred to the read- 
er that it is possible for an amateur 
to cut and polish worthwhile semi- 
precious faceted gems. All that is needed 
is a fair degree of mechanical skill. 

It is advisable to learn the fundamen- 
tals by cutting and polishing the 
rounded cabochons first. There is a cer- 



Simple rig for gem-stone cutting, 
driven by a small electric motor 


tain amount of technique which is inucli 
easier to learn with a rounded surface, 
and there is a certain amount of educa- 
tion in looking at and judging wet, pol- 
ished surfaces, which can be gained only 
by such experience. The only book on 
the subj’ect known to the writer is J. H. 
Howard’s “The Working of Semi- 
Precious Stones.” This hook contains all 
the information necessary to get started. 

The machinery re(|uired for cutting 
faceted gems is very simple, and may 
be constructed in the home. All that is 
necessary is a motor-driven veitical 
shaft. The writer uses a one half inch 
drill rod steel shaft and two self-alin- 


ing bearing*?. On the top of the shaft 
is a threaded arbor for holding the lap 
disks. 

Cutting is done on a disk or lap of 
soft gray cast iron, using Number 600 
fine Carborundum. Polishing is done on 
a lap of block tin, oxide of tin being the 
usual polishing medium. 

T he rough gem is attached, by means 
of a spticial wax, to a short metal rod 
which is screwed into the center rod ol 
the index head (see illustration). The 
index circle has 32 slots, and controls 
the position of the facets around the 
gem. The vertical angle is controlled by 
placing or removing slotted washers on 
the vertical shaft, to raise or lower the 
horizontal arm. Since cutting is done on 
one lap and polishing on another, it is 
necessary to have exact mechanical con- 
trol of the position of each facet, in 
order that they will register precisely on 
the polishing lap. 

The stand, clamps, and bushings of 
the indexing machine are standard parts. 
The index plate was cut on a gear-cut- 
ting machine, and the shaft and cylinder 
of the index assembly are the only other 
machine-shop parts. 

The faceted gems in the picture in- 
clude precious topaz, citrine, green and 
pink tourmaline, smoky quartz, kunzite, 
amethyst, aquamarine, golden beryl, and 
various colored quartz. 
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Sundials and Their Construction 

Part VII — Lines of Declination on Different Types of Dials 
By R. NEWTON MAYALL 

Latidtcapc Architact 

and MARGARET WALTON MAYALL, M.A. 

Raaaarch Assistant, Harvard Collece Observatory 


T he lines of declination on the equa- 
torial dial are circles ; but on other 
dials, such as those whose planes 
lie oblique or parallel to the axis of the 
earth, they take the form of ellipses, 
hyperbolas, and parabolas. One does 
not have to understand the theory of 
conic sections in order to construct these 
lines, because they may be easily laid 
out by the same method (graphic) used 
for the hour lines. 

The construction of the lilies of dec- 
lination for the south vertical dial is 
typical of those dials whose planes lie 
oblique to the axis of the 
earth. It will n<»t, therefore, 
be necessary to describe 
the construction for each 
dial of this type, for the 
description of one may be 
applied to all. As a guide 
to the reader, additional 
diagrams have lieen in- 
cluded showing the loca- 
tion of the lines on various 
dials. 


At the point P, draw PE perpendicu- 
lar to PC. This line represents the equi- 
noctial. 

Draw PN and PS for the greatest 
northern and southern declination of 
the sun. Angles NPE and EPS will be 
equal to 23® 27'. 

Now, produce CP, cutting PS at fc, 
PE at fl, and PN at o. 

In Figure 1, C' corresponds to the 
point C of Figure 2. Lay off the distance 
Ca, from C to o', on the substyle line 
C 12. The equinoctial line will pass 
through the point o', perpendicular to 


T he following example 
shows the construction 
of the lines of declination 
for a south vertical dial in 
50® north latitude. 

Figure 1 shows the dial 
completed. The line C' 12 
is the substyle line; the 
foot of the perpendicular 
style is marked at P'. On 
this dial the horizontal line 
will pass through the foot of the per- 
pendicular style, at right angles to the 
substyle line. 

On any dial whose plane lies oblique 
to the axis of the earth the equinoctial 
line will he a straight line, and perpen- 
dicular to the substyle line. To find the 
position of the equinoctial and other 
lines of declination, another diagram is 
brought into use, such as that shown in 
Figure 2. Early dlallists called this 
figure a trigon, and by it many prob- 
lems of the sphere were solved. 

In Figure 2, the horizontal line PC 
represents the style; CP the substyle; 
P the nodus; PP and P, the height and 
foot of the perpendicular style, respec- 
tively. 



Figure 1: The south vertical dial— 'lines of declination 


the substyle, and parallel to K'^CK\ 

With C (Figure 2) as a center, de- 
scribe arcs cutting the line PP, whose 
radii are equal to the distances from C 
( Figure 1 ) to the points where the equi- 
noctial line cuts the various hour lines. 
Through the points thus found on PP, 
draw lines from C cutting PS and ter- 
minating in PN at o, d, e, and so on. 
These lines represent the hour lines on 
the dial plate (Co=12; Cd=l and 11; 
Ce— 2 and 10; and so on). 

If the distances Co, Cd, Ce, and so 
on (Figure 2) arc plotted on the cor- 
responding hour lines (Figure 1) from 
C to o', d', o', and so on, and to 
and so on, a curved line drawn through 
those points will represent the path of 


the shadow of the nodus when the sun 
has a north declination of 23® 27'. 

Similarly, the line P"fc'P' (Figure 
1 ) , representing the path of the shadow 
of the nodus when the sun has a south 
declination of 23® 27', may also be 
plotted by taking off the distances from 
C (Figure 2) to the various points where 
the lines Co, Cd, Ce, and so on cross the 
line PS. 

A line drawn from C (Figure 2) per- 
pendicular to PC and cutting the line 
PS at Ky will give the location of the 
point where that line of declination in- 
tersects the 6 o’clock line, 
as at P' and P" (Figure 1). 
It is not necessary to ex- 
tend this line beyond the 
horizontal line. 

All other lines of declina- 
tion will fall between the 
lines P"6'P' and /i"o'/i' 
(Figure 1); and they may 
be plotted as shown above, 
by inserting the desired 
lines in Figure 2, making 
angles with PP equal to 
the declination, on either 
side of that line, as the dec- 
lination is north or south. 

T he position of the lines 
of declination on an 
horizontal dial in 40® north 
latitude is shown in Figure 
3. It is evident that the 
horizontal line cannot be 
placed on this dial, because 
the plane of the dial lies parallel to the 
plane of the horizon. 

Note that the Tropic of Cancer, which 
is the line nearest the center of the 
horizontal dial, is farthest from the 
center of the south vertical dial (Figure 
1). It will be easier to visualize the posi- 
tion of these lines if they are labelled 
north or south declination, and the di- 
rection of the celestial pole properly 
indicated, as shown in Figure 2. 

F DR the lines of declination on the 
direct north and south reclining 
dials the work is done in exactly the 
same way as that for the south vertical 
dial The height of the style is its ele- 
vation above the dial plate (Explained 
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on pago 251 of the May, 1934, number) . 

The location of the horizontal line on 
these dials is derived in the same man- 
ner as for the equatorial dial, described 
in the September number, and it is per- 
pendicular to the substyle line. 

T he position of the lines of declina- 
tion on a south vertical dial, declin- 
ing 20® east in 40® north latitude, is 
shown in Figure 4. In this dial AF is 
the substyle line (not the 12 o’clock 
line); AN is the style; angle NAF is 
the height of the style; N w the nodus; 
NF and F the height and foot of the 
perpendicular style, respectively. 

In order to construct the lines of 
declination on this dial, first, with the 
substyle AF as the meridian or 12 
o’clock line, lay out the hour lines for 
an horizontal dial, the height of whose 
style is equal to the angle NAF. 

Then, with all the parts of the 
gnomon for the horizontal dial equal 
to those of the declining dial, proceed 


to lay out the lines of declination, as 
previously described. Thus will the lines 
for the declining dial be properly con- 
structed. 

The horizontal line, on declining 
dials, will pass through the point where 
the equinoctial line intersects the 6 
o’clock line, as at K. From K it is drawn 
through the foot of the perpendicular 
style, at F; and at right angles to the 
meridian line of 12 (in the figure, 
AB 12). 

D uring the short period that the 
sun shines upon the north vertical 
dial, it has but a small elevation above 
the horizon. For this reason, the lines of 
declination are seldom drawn upon this 
dial. The lines may be constructed if 
the work is done in the same manner 
as for the south vertical dial. 

The construction of the lines of decli- 
nation for the east and west reclining 
dials is the same as that for the declin- 
ing dials, where an horizontal dial is 


described about the substyle line on the 
reclining dial. The height of the style 
for the reclining dial is used as the 
height of the style for the horizontal 
dial. Then, the lines of declination con- 
structed for the horizontal dial will be 
the lines for the reclining dial, as 
shown in Figure 5* The diagram shows 
the appearance of the lines on a direct 
east dial, reclining 25® in 37® north 
latitude. The line SF is the substyle; 
F the foot of the perpendicular style; 
and N the nodus. 

The horizontal line, AB^ is drawn 
through the point where the equinoctial 
line cuts the 6 o’clock line, and parallel 
to the 12 o’clock line, which on this dial 
is parallel to the plane of the horizon. 

# 

The next installment will describe 
the construction of the lines of declina^ 
tion for dials whose planes lie parallel 
to the earth's axis, and another simple 
method of plotting them. 



Figure 2 



Figure 4: South vertical, declining 20 degrees east 












Does Your Sleeping Room 


O NE thing about the American home 
makes me snort. It is this: Why 
are the sleeping rooms invariably 
bright, cheery and contrived, seemingly, 
for almost every purpose except sound 
sleep? 

This abruptly posed query may come, 
gimtle reader and home lover, as some- 
thing of a shock. It may make snort. 
For at first thought, one may think that 
nothing could be more desirable than 
a bright, cheery and pleasant sleeping 
room. Yet the truth is that nothing is 
more important than sound sleep, and 
sound sleep cannot, as a general thing, 
be had in the bright and cheery 
rooms so much in vogue among 
present-day home builders, no 
matter how much relaxation 
your bed cushion encourages. 

On the contrary, if you would 
sleep well in the new home of 
your dreams, on which you 
have spent so much time and 
thought and good hard dollars 
— indeed, if you would keep 
good health and spirits with 
which to enjoy your home long 
and well — make the sleeping 
rooms like the bear’s cave — 
blue and green with shadows, 
sheltered from outer noise as 
with woodland leaves and wild 
boscage, and completely free i 
from vagrant air currents ' 
which cause even the gentlest k 
motion of, and therefore sound 
from, curtains, calendars, lamp 
shades and other ornaments, 
as well as from polished metals 
and glasses which reflect semi- 
rousing gleams and beams in 
human bed chambers. . . 


By DONALD A. LAIRD, Ph.a, Sci.a, F.R.S.A. 

Director, Colgate Unlveraity Paychological Laboratory 
Hamilton, Now York 


sultant measure of energy and good 
spirits possessed by the sleepers the 
next day after sleeping under varying 
conditions; and, as well, the gain or 
loss in these desirable things as a result 
of long periods of sleeping in ideal or 
non-ideal conditions. That is to say, for 
brevity’s sake, bear-cave rooms or the 
bright, cheery rooms. 

We found that humans sleep soundest 



0 Ihei 

FF and on, at the Colgate 

Psychological Laboratory, total 

we have been studying sleep nigh 

for some ten years. Not only 
have we obtained definite data on sleep 
habits from hundreds of persons in all 
walks of life, but we have had scores 
of students sleeping under the eyes of 
scientific observers, on beds especially 
constructed, hung on springs and 
equipped with any number of gadgets 
for measuring and recording the slight- 
est movements, changes in respiration 
and bodily condition of the sleepers. We 
have thus watched the effect of light 
and light beams, of noises gentle and 
heavy, of short sheets and heavy 
blankets — indeed, of everything we 
could think of — on human sleepers. Not 
only the immediate effect, of course, but 
the after effect. In other words, the re- 


A bed in the sleep laboratory in the author’s home. 
Thermograph at left records the temperatures. Dial of 
kinetometer Co which Dr. Laird is pointing shows the 
total vertical displacement of top of mattress during the 
night. Special clock records all turning over in bed 


and with best results in absolutely dark, 
silent, still places, and that those who 
get such sound sleep are vastly happier, 
more energetic and efficient than those 
who do not. Indeed, we are convinced 
that many a man and woman who is 
ailing around and worrying because he 
or she cannot sleep — or even doctoring 
for insomnia, or taking one or another 
of the countless sleep potions to be had 
at the druggist’s — I b really suffering 
from nothing more serious than the con- 
tinued attempt to sleep in bright, cheery, 
pleasant rooms more adapted to wake- 
ful living than to sleeping, or on a 
cushion that tortures instead of relax- 
es; and that countless folk who think 


they do not get enough sleep, or do not 
get enough hours of sleep, do get in 
enough sleeping time, and would get 
enough sleep if in that time they slept 
under conditions where deep sound 
sleep were possible. We humans spend, 
roughly speaking, one third of our lives 
in sleep, and the Colgate research 
proves, if proof were needed, that how 
well we improve and enjoy the other two 
thirds depends to a truly great 
extent upon how soundly we 
sleep. Should we not then plan 
our sleeping room with as 
much of an eye on good sleep 
as we do our kitchens with an 
eye to the speedy preparation 
of good food? Or the living 
room with an eye to comfort 
and hospitality? 

After all, the business of 
building a sound sleeping 
room is simple enough, and for 
the home builder, who has to 
buy new furnishings anyway, 
it should cost very little more 
than any ordinary home 
“sleeper.” 

Let us consider first the 
problem of making a room 
quiet. Providing vacuum walls 
with air-tight doors and win- 
dows would do the trick, but 
not for humans. However, 
that’s the ideal, and the puzzle 
is to approach it as nearly as 

possible while assuring ven- 
lome. » 

^ tiiation and ordinary ease and 

I the comfort of living. Sometimes, 
g the it is puzzling indeed, 
bed Well, then, how can a sleep- 

ing room be made sufficiently 
noiseless? Naturally, the degree of de- 
fense against outside noise must depend 
upon the location of the room and the 
amount of noise, and the measures 
which would suffice in one location 
might not suffice in another. But let us 
consider a room such as a friend of 
mine set up, which was in the end about 
as quiet as a human sleeping room 
could be made. First, he lined the ceil- 
ing and the upper walls with a thick, 
blotter-like sound-proofing material 
which actually absorbs as much as 75 
percent of the sound that strikes it. He 
covered the floor with thick-pile carpets 
and rugs, hung the windows with heav- 
ily shirred velour curtains and put a 
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velour spread upon the bed. All of these 
materials absorb noise as a sponge ab- 
sorbs water. He fitted the doors with 
spring-bronze weather stripping, and 
put silencers — acoustical baffles which 
block noise but permit ventilation — at 
the windows. Not content with these, 
however, he put velour-covered screens 
before his windows — and when he had 
done you couldn't hear in his room the 
radio or the voices in the other parts 
of the house. 

While my friend’s home, by reason of 
its location, was not subjected to the 
other main aspect of this form of sleep 
insurance — unwanted light — 

I have talked with any num- 
ber of home owners who find 
it a major difficulty; espe- 
cially those whose houses are 
close to the roads or streets 
where beams from street 
lamps, passing automobiles 
or sometimes the glare of 
downtown sections of cities 
invade the room through the 
windows. When you are dog 
tired from heavy manual 
labor or a long period of 
enforced wakefulness you 
might possibly be able to 
sleep deeply with your room 
fully lighted. But this is not 
often the case, especially for 
people engaged in what we 
call, for want of a better term, brain 
work. By and large, it may be said that 
light invariably makes sleep lighter and 
less refreshing — if, in truth, it doesn’t 
rout it altogether. For a nervous person, 
or one prone to worry, to attempt to 
sleep soundly in a room where light 
penetrates, even in a slight degree or 
only occasionally, is very difficult and 
often impossible. 

I MMEDIATELY, of course, you think 
of curtains. Surely, they keep out 
the light. They do, to an extent, of 
course, if they are black, dark green or 
blue, and perfectly opaque, and if their 
edges travel up and down in grooves 
at least an inch deep. Ergo, if you want 
to sleep well, have that type of curtain 
in your room — rather than the light- 
colqred, translucent ones so often found 
in “bright, cheery rooms.” Yet, even 
with such curtains, light will come in 
at the bottom or top, which-ever you 
choose to leave open dor ventilation. 
Coming in, if such vagrant light finds 
a nice bright-colored interior, it has a 
fine and, from the sleeper’s viewpoint, 
a devilish time. It actually expands and 
multiplies itself when reflected from 


the while or light-colored walls and cur- 
tains and furniture. Then, assuming that 
it strikes a silver, gilt, or polished metal 
fixture or toilette array, it concentrates 
itself and plays in a bright beam 
through the darkness. Shut your eyes, 
sometimes, and let a light beam play 
over them, then you’ll have some con- 
ception of what a force for poor sleep 
a light beam is. 

Given dark, opaque curtains, what 
next? Well, in a room perfectly pro- 
tected against light, the walls must be 
of some dark, restful color, preferably 
following the tints of the deeps of 


shadow, the night sea or sky. Deep 
blues or greens are best by all odds, 
though black lightly lined with silver 
is smart and not bad, scientifically. All 
points, woodwork or wall paper must be 
of the dull or frosted type, rather than 
the glossy, gleaming kind which, even 
though black, reflect light like a mirror. 
So, too, must be the case with such orna- 
ments and fixtures as may be necessary. 
Coverings for mirrors and telephone'^ 
arc, of course, highly satisfactory as de- 
fenders from light. Screens bef(»re the 
windows — dark-colored, opaque screens 
— are essential, too, even where one has 
the silencers mentioned above at the 
windows, because light has a fierce 
penetrative power. If you don’t believe it, 
observe sometime how the rays of auto- 
mobile lamps will stream through the 
chinks of a blind or around an ordinary 
curtain as, say, the car turns before your 
window and the light sweeps past it. 

Not only will such a room keep out 
or eliminate those twin enemies of sleep 
— noise and light — but it has a further 
and tremendous psychological advan- 
tage. Suppose now that the general idea 
of this perfected sleeping room is car- 
ried out in other details. The lights are 



Above: The sleep laboratory, on 
the floor below the bedroom, is it* 
self walled with absorbing material 
(a patch shows behind author) and 
its windows are double— -its walls 
filled with powdered gypsum. Note 
somno-kinetograph, sleep move- 
ment recorder. Left: Sleep record 

well shaded and soft when turned on; 
the paintings, portraits or pictures are 
all of a restful, subdued nature, both in 
subject and treatment; there are no 
touches of red, yellow or orange in the 
many minor things that one must have 
in sleeping rooms. You enter. You are 
in a place that literally brealheg restful 
influence, the idea of peace, rest and 
security. The deep silence itself woos 
you to slumber, and the regtful greens 
and blues lull you to sleep on the bed 
cushion with a psychological spell that 
is, all things being equal, verily over- 
whelming and in the long run irresisti- 
ble. You may have come from a highly 
stimulating and exciting social aflair, 
bridge tournament, a dance or even a 
business meeting where you have battled 
to tlie limit of your resources, but you 
will find in such a room as we have de- 
scribed a veritable sleep-producing 
charm. On the other hand, after such 
stimulation, enter the usual bright, 
cheery, noisy room, with its light colors 
— often its red, yellow or orange colors 
—and you will, in many instances, be 
playing the bridge games, or fighting 
the business battles, all through the 
night ; and in the morning be convinced 
that you hav(; a bad case of insomnia. 

I SLEPT in ordinary, bright, cheery 
rooms for years. Then, awhile back, 
I built myself a room of the type out- 
lined in this article — and I wouldn’t 
give it up for a fortune; that is, unless 
I could get another like it. It has paid 
for itself many, many times over, in 
dividends of better health, better spirits, 
and consequently better work. 
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Diesel Fuel Injection Pump 

T he long anticipated ^*madc in America” 
standard fuel injection pump for build- 
ers of high-speed Diesel engines, which 
will challenge what virtually amounts to a 
foreign monopoly, has been announced by 
the Ex-Cell-0 Aircraft and Tool Corpora- 
tion. Most engines manufactured heretofore 
in the United Slates have used foreign 
built fuel injection pumps. This significant 
announcement was made recently by Mr. 
C. R. Alden, Research Engineer of the cor- 
poration. 

European countries have been far ahea<l 
of the United States in utilizing Diesel 



Injection pump for Diesel engines 

engines for commercial transportation, per- 
fection having been achieved to such a 
degree that all trucks of two-ton capacity 
or over exhibited at the European shows this 
year were equipped with Diesel power. 

The American company has been develop- 
ing its fuel injection pump for the past 
seven years and announces it now only after 
extensive field tests by some of the large 
engine builders. 1'hese tests, it is claimed, 
have proved the pump completely successful 
on every count. 

One of the difficult problems in the per- 
fection of lights high-speed Diesel engines 
suitable for motor truck use has been the 
extreme pPNtision necessary in the manu- 
facture of fuel injection equipment. It must 
be capable of metering a quantity of fuel 
as small as 14 millionths of a pound, com- 
pressing it, and injecting it in the form of a 
highly^ atomized spray into the ^gine 
cylinder in a time as short as one two- 
thousandths of a second. 


Conducted by F. D. McHUGH 
Contributing Editors 

ALEXANDER KLEMIN 
111 charge, Daniel Guggenheim School 
of Aeronautics, New York University 

A. E. BUCHANAN, Jr. 

Lehigh University 


The pump consists of two major parts* 
the drive unit and the hydraulic unit. The 
drive unit is mounted directly on the en- 
gine, making it practically a part of the 
engine structure. This enables the engine 
builder to eliminate several parts and opera- 
tions and will not permit misalignment 
which causes rapid wear. 

The hydraulic unit is removable and is 
furnished as a sealed assembly. This re- 
quires a minimum amount of time for ser- 
vicing, all of the precision or hydraulic 
parts of the pump being replaced as a unit. 

Incorporated as an integral part located 
on top of the fuel injection pump is a sec- 
ondary filtering unit. The fuel oil must pass 
through this filter before entering the hy- 
draulic unit. Foreign material is thus re- 
moved that might otherwise damage the 
system. A two-step filter is employed, the 
first being a specially woven wool fabric 
and the next a spirally wound edge filler. 


A fuel transfer pump is available for de- 
livering oil to the injection pump if there 
18 not sufficient gravity head. 

The new fuel pump may he furnished 
with a governor in which can be incor- 
porated features adapting it to automotive, 
marine, industrial or constant speed service. 


Ceralumin, a New Light Alloy 

A new light-weight alloy of high strength 
has been developed by the use of the 
relatively rare metal cerium, from which the 
new alloy derives its name, Ceralumin. The 
composition of the alloy is copper 2.5, nickel 
1.5, magnesium 0.8, iron 1.2, silicon 1.2, 
cerium 0.15 percent, the remainder being 
aluminum. 

Investigations have established the fact 
that cerium allows the beneficial mechanical 
effects of a high iron content to he obtained 
by suppressing the embrittling iron-alumi- 
num constituent which is otherwise liable 
to he formed. In addition the small amount 
of cerium also confers on the alloy impor- 
tant advantages in the foundry; Ceralumin 
has extremely good “running” properties 
and gives castings having a smooth clean 
surface and an attractive appearance. 

In the heat-treated condition Ceralumin 
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presents an excellent combination of high 
tensile strength at ordinary and elevated 
temperatures, high elastic limit and high 
Brinell hardness as well as a very high fa- 
tigue strength, a quality which should prove 
of special interest to designers anxious to 
take the fullest advantage of the properties 
of available materials. The alloy is suitable 
for higli-duty service in the form of die- 
castings, chill castings and sand castings, 
and it is anticipated that it will find a useful 
field of application in the aeronautical and 
automobile industries. — A. E, B. 


Amateur Photomicrography 

AN addition to the equipment of the ania- 
teur microscopist has recently appeared 
in the form of an inexpensive photomicro- 
graphic outfit for photographing specimens 
in the field of the microscope. The price of 



Taking a photomicrograph 


12 dollars is a long jump from the hundred- 
dollar tag which has dismayed many ama- 
teurs who have looked at the professional 
outfits. This does not imply that professional 
work cannot be done with this compact little 
outfit. It is in no sense a toy and the results 
obtainable with it arc limited only to the 
quality of the microscope and the skill of 
the operator. 

The outfit can be used with any good 
amateur or professional microscope and the 
procedure is very simple. The microscope is 
placed on the base of the stand and held by 
a forked metal clamp. The camera is adjust- 
able up or down on a vertical rod and can 
be swung to the left or right. It uses stand- 
ard 127 roll or cut film in holders. Cut 
film of flat celluloid is generally used by 
professionals because results may be check- 
ed more easily after each exposure. A good 
source of illumination is a 100-watt frosted 
bulb in an ordinary gooseneck desk lamp. 

Attached to the side of the camera is a 
focusing lube with which the object may be 
seen on a focusing disk. When the exact 
focus is secured the camera is swung over 
the microscope ready for the exposure. A 
light-tight connector fits over the eyepiece 
of the microscope and into the shutter open- 
ing of the camera to keep stray light from 
reaching the film. • 


A New JaetDriyen Tunnel Shield 

T he accompanying drawing serves to 
clarify the application and economy of 
using the T & M Tunnel Shield, now built 
by Link-Belt Company at Philadelphia, for 


constructing tunnels underground without 
disturbing the surface. 

This shield is a combination jack-driven 
shield and block placer which can readily be 
guided to line and grade and ran place 25 
frrt of precast blocW lining per eight-hour 
shift, provided soil conditions are such that 
the remaining operations can be co-ordinat- 
ed to meet this pace. 

The machine itself requires two men — a 
trained operator and a block placer. The 
jacks extrude the completed lining into the 
earth bore and cause the shield simultane- 
ously to advance and dress the mined hole. 

All remaining functions — mining, spoil 
removal and disposal, and delivery of blocks 
to the shield — are subjeet to any modus 
operandi the experience of the contractor 
may dictate. As a rule, the expedition with 
which the contractor prosecutes this part of 
the job will determine the daily progress of 
the tunneling machine. 


Sound Movies By Television 

A FORERUNNER of what may be to- 
morrow’s home entertainment was 
demonstrated in the laboratories of the 
Peck Television Corporation in New York, 
when scenes from current newsreels flashed 
across a television screen. William Hoyt 
Peck, president and chief engineer of the 
company, has devised a new type of film 
bcanner, hmlt entirely without gears and 
using two automobile headlight bulbs as its 
only sources of light to actuate the photo- 
electric cells for both the sight and sound 
channels. 

To pick up the picture, a concentrated 
beam is projected onto the face of a re- 
volving mirror lens disk, which causes it to 
scan the film horizontally. Vertical scanning 
is accomplished by the continuous motion 
<if the film at the rate of twenty-four frames 
per second. 

The receiver likewise makes us*' of a 
headlight hiilli as its light source, and of 
reflecting lenses in its scanner. These lenses 
are each made from a single glass casting, 
silvered on the bark, and are said by the 
inventor to be as efficient and as highly 
corrected as a photographic triplet. 

Sixty-line images were seen during the 
demonstration, but although a great amount 



Television pick-up for movie film 


of detail is not expected in pictures using 
this number of lines, observers were able to 
see the swing of baseball bats even in long 
shots of the diamond, the motion of hockey 
sticks as players skimmed over the field of 
ICC, to read the numbers on racing horses, 
and to recognize Samuel Instill, Premier 
Mussolini, and Eddie Cantor, close-ups of 
whom were shown. 

“The unusual brilliance of the image,” 
said Mr. Peck, “is explained by the fact 
that all of the light from the source is con- 
centrated to a point, all of which strikes 
each lens in turn, as the scanner rotates. 
When lenses are arranged in spiral form, 
as is necessary on the ordinary disk, the 
spot of light must be large enough to cover 
both lens #1 and lens #60. This means 
that three-quarters of the light is being 
wasted at all times.” 

In Pei’k’s receiver, the light source is on 
the same side of the disk as is the screen 
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upon which the image is projected. He 
claims that allowing for all losses from re- 
flection and refraction, 83.33 percent of the 
available light is used. Pinhole disks, he 
says, make use of only 1 /4320th of the light. 

The light is modulated by means of a 
modified Kerr cell, which measures less 
than one cubic inch over all, contains but 
fifteen drops of fluid, and has an internal 
capacity of only O. 060 OO 6 mfd. A pair of 
screen grid tub^ are used to actuate this 
cell, as an output of only 1/20 of a watt is 
required for its operation. 


Salt Bottom on Salt Lake 

S ALT in the amount of 400,000,000 tons is 
the estimate of the lake bottom lining 
of Salt Lake in Utah. At least this is the 
estimate of three scientists who have made 
a study of the lake. Beautiful crystals of 
salt are said to form a lining two inches 
thick. 

Rubber Cement Improves Bronze 
Castings 

R ecently two large bronze plaques, to 
he used at the entrance to the grounds 
of the National Bureau of Standards, Wash- 
ington, D. C., were cast in the experimental 
foundry of the bureau. These plaques carry 
the Department of Commerce seal and the 
inscription. National Bureau of Standards, 
in raised letters on a matte background. 

With regular foundry technique the re- 
sults were not entirely satisfactory because 
of a slight washing of the sand and other 
causes, says Industrial and Engineering 
Chemistry, C. M. Saeger, Jr., chief of the 
foundry section, overcame the difficulty by 
spraying the mold surfaces with rubber ce- 
ment. By this means, firm adhesion of the 
fine surface particles was secured and accu- 
rate reproduction of the details of the plaque 


face was assured. According to Mr. Saeger, 
economy in handling of molds, as well as 
in producing castings of a very excellent 
quality, is obtained by the use of rubber 
cement surfacing. — A, E, B, 

^ 

Electric Cream Freezer for 
Automatic Refrigerator 

A new electric motor-driven ice cream 
freezer which fits into the freezing or 
ice-cube compartment of an automatic re- 
frigerator has just been announced. It en- 



ables the housewife to make with simple 
ingredients — only milk and cream, sugar 
and flavoring— smooth, firm, velvety ice 
cream free from objectionable icy crystals. 

Ever since the introduction of the auto- 
matic refrigerator there has been a demand 
in the homes for such an idea, and various 
manufacturers have spent a great deal of 
time and money endeavoring to perfect 
such a device. The new freezer is almost 
absurdly simple. It consists of a cylinder 
with a motor at one end, equipped with a 
beater, and fastened to a flat base. The 
cover to the cylinder is held in place by a 
spring latch. 

The use of the freezer is extremely sim- 
ple too. All the housewife has to do in 
order to prepare any frozen dessert is to 
pour in the ingredients, fasten the cover 



Right: The parts of the new ice- 
cream freezer. Motor is in end of 
tube. Above: Placing the freezer 
in the automatic home refrigerator 

with the spring latch, attach the cord to 
any convenient outlet, and place the freezer 
in the cube compartment. The motor of the 
freezer automatically slops when the ice 
cream or dessert is frozen to the proper 
firmness. 

After the freezer is shut off, the ice cream 
is sufficiently solid to serve, but if further 
hardening is desired, the dessert may be 
left in the freezer or emptied into the trays 
of the cube compartment. 

The new freezer holds three pints, is 
made of non-staining, highly polished alloy 
and is very easy to keep clean. 

An ingenious feature of the design is the 
method of getting the electric current sup- 
ply to the motor of the freezer. The cord 
is very thin and flexible, and its construc- 
tion, coupled with the flexibility of the re- 
frigerator door gasket, enables the door to 
he closed on the cord in such a manner 
as to keep the refrigerator door tight and 
at the same time not damage the cord even 
after long continued use. 

Making frozen desserts isn’t the only 
thing that the freezer will do, for it will 
chill and mix drinks without icc dilution, 
beat eggs, whip cream and mix batters. 

Latex-Lined Fur Coats 

r ' is reported in Rubber Age that latex, 
the milky sap of the rubber tree, is being 
used in connection with an inner lining for 
fur coats. The latex is applied to the skin 
and the silk lining placed over it. The claim 
is made that this process not only increases 
the warmth of the coat but also strengthens 
the seams where the skins are sewed to- 
gether.— -4. E, B, 


The Future of the Air Mails 

£ have never, in these columns, taken 
sides in the controversy which fol- 
lowed the annulment of all domestic airmail 
contracts as of midnight, February 19, 1934. 
Since then things have more or less settled 
dovrn. After the disastrous carriage of the 
mails by the Army, the calling for new bids, 
and much heated argument, the situation 
remains substantially as before. The same 
operating companies are carrying the mail 
over the same routes, except that the rates 
are much lower and the companies are W 
ing money. Strange to say, one of the lines 



Until recently, scrap leather has been almost useless to industry. Formerly it was 
used to make prussiate of potash, a process which became obsolete* Then the 
scrap material was disposed of by burning. Now, however, by the use of the 
machine illustrated above, continuous sheets of genuine leether board are pro- 
duced from leather fibers obtained from scraps. Because of the tough and tangled 
nature of the fibers, it is possible to make a synthetic **hide” that rivals the orig- 
inal form of the Imwmt in both strength and industrial usefulness^— 'if. £• B. 
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John H. GetMe, who it doing much 
to promote safety in private flying 


is now actually giving passenger service 
which is some 50 percent faster than the 
airmail service. 

We will leave it to others to determine 
whether the governmental action has im< 
proved the situation or not. It is more re- 
freshing to consider what the future will 
hold. A book by Paul T. David entitled 
“The Economics of Air Mail,” published 
under the auspices of The Brookings In- 
stitute, sets forth a few guiding principles 
in its last chapter, and these may be of 
interest to summarize. 

Companies should disassociate themselves 
from each other in the interests of full and 
free competition in bidding. This is a splen- 
did theoretical concept; the only difficulty 
is that over any given line, there arc not 
and never will be, in all likelihood, two 
competing systems. 

Next, Mr. David thinks that the operat- 
ing companies should be disassociated from 
the manufacturing companies. This has al- 
ready been done and seems to be a wise 
measure. If operating companies purchase 
in the open market, competition is certain 
to bring forth greater design efficiency. 

Contracts should be awarded, Mr. David 
thinks, for not longer than a year, owing 
to the uncertainty of growth on long-term 
contracts. This again is theoretically rea- 
sonable. What it will mean in practice is 
that the companies will never make a profit 
on their airmail operations. Whether it is 
desirable that companies should never make 
a profit on airmail is not for us to say. 

Another point which the author brings 
up is that new legislation should protect the 
post-office department against pressure for 
unjustified extensions of service, this to be 
done by a statutory requirement that ser- 
vices be withdrawn when the average mail 
load drops below some stated minimum for 
three successive months. 

For a more permanent program Mr. 
David advocates a reform in accounting 
methods, compensation in full for the cost 
of mail transportation, passenger subsidy 
contributions on a definite basis, and so on. 

In the opinion of this writer and of many 
authorities, the best waj^ to handle the 
airmail situation is to place it under the 
Interstate Commerce Commission, with 
power to regulate rates, and so on, in much 
the same manner that this Commission now 
regulates the railroads. 

An unfortunate situation might then 


SCIENTIFICAMERICAN 25^ 


arise: the Air Commerce Bureau of the 
Department of Commerce and the Inter- 
state Commerce Commission would both 
then have a hand in regulation. Perhaps 
the Commerce Department would restrict 
itself to private, non-scheduled flying, and 
the Interstate Commerce Commission to 
control of the regular air lines. — A. K. 


Airplane Safety 

T here has been created by Congres- 
sional amendment a Development Sec- 
tion in the Bureau of Air Commerce. 
Department of Commerce. Prior to the 
creation of this new Section, the Depart- 
ment was authorized to develop only air 
navigation aids, such as radio and lighting 
facilities. Now it has authority to carry 
on the development of airplanes, airplane 
engines, and accessories. The Assistant 
Director in charge of this new work is 
John H. Geisse, an aeronautical engineer 
of splendid technical training and experi- 
ence, a former Army pilot, with several 
important executive positions in aeronautics 
to his credit. The first main objective of 
the Development Section is increased safety 
in private flying, and we are indebted to 
Mr. Geisse for an interesting and compre- 
hensive statement on the subject, the sub- 
stance of which is given below. 

Safety for private airplanes has lagged 
behind other aeronautical developments, 
and it is this lag which is largely respon- 
sible for the lack of interest in private fly- 
ing. The industry is not to be blamed for 
its failure to produce more suitable equip- 
ment for the private flier. In all lines of 
business, development is ordinarily paid 
for out of earnings, and the manufacturers 
of private airplanes simply have not had 
the earnings necessary to finance the de- 
velopment of new types. 

Another retarding factor has been the 
expressed opinion of a large group in the 
aviation industry that airplanes having any 
safer flying characteristics than those pres- 
ently available are neither needed nor de- 
sired. Another contention of this group is 
that fliers who have been trained on safe 
airplanes are almost sure to fly other types 
of aircraft with disastrous consequences. 
Still another opinion frequently voiced is 
that it is impossible to train a pilot on an 
airplane which flies itself. 

Mr. Geisse disagrees with these views, 
and states definitely that until it is possible 
to make training for flight a minor item, 
sales of airplanes for private use will be 
limited. 

Henry Ford once stated that flying was 


now 90 percent pilot and 10 pereetil air- 
plane and that until these ^ures were 
reversed It could have but a limited scope. 
This view is reinforced by the fact that 
over 50 percent of accidents in private fly- 
ing are charged to errors on the part of 
the pilot. 

The Air Commerce Bureau believes that 
it is now possible to produce airplanes 
which will bring flying much more closely 
to 90 percent airplane and 10 percent pilot, 
A first step in its safely program has already 
been taken by calling for bids on the pro- 
duction of 25 airplanes for the use of the 
Department of Commerce, to meet specifica- 
tions which demand unusually safe and 
easy operation. The Bureau is in hopes that 
this competition will bring forth an air- 
plane which can be handled successfully by 
a pilot trained in a fraction of the time 
now required to learn how to master the 
more conventional types. At the same time 
the Bureau has kept in mind a drastic re- 
duction in the cost of flying, which will 
follow naturally on greater safety and the 
consequent increase in sales volume. 

This program is, of course, a subsidy to 
aviation. The justification of the expendi- 
ture of federal funds on the development of 
aviation, not only as a means of furthering 
national defense but also of fostering a new 
industry, hardly needs comment. This type 
of subsidy, consisting in the purchase of 
new equipment is, moreover, not self-per- 
petuating, and is therefore economically 
sound. 

Ensuing steps will depend on the out- 
come of the competition. At any rate an 
excellent beginning has been made.-— yf. K, 

Weighing In 

A MOST important item in the operation 
of airplanes lies in securing correct 
weight and trim. This process is in some 
respects analogous to the trimming of car- 
go on board an ocean vessel and in careful 
hands the airplane is weighed up and its 
center of gravity is located prior to every 
trip. One of our photographs shows a Boe- 
ing transport plane undergoing this check- 
up. It is, of course, necessary to use three 
scales to gel the center of gravity. Special 
types of scales have been devised by Fair- 
banks, Morse and Company. Although these 
register weights up to 16,000 pounds, they 
are easily handled by one man. The point 
in the design of the scales is that they are 
only 2H inrhes above the floor, so that no 
ramps are required. With these instnunents 
the weighing in process has been reduced to 
one fourth of the previous time. — A, K, 
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Wiley PofC and eome of the men re« 
•pontible for his ship’s equipment 


An Interesting Group 

I N our last issiie wc doscnbed Wilry Post’s 
altitiidp suit which he will use in his 
high-altjtiidc flight in the London to Austra- 
lia race. One of our present photographs 
shows Mr. Post standing in front of his 
I^ockheed aircraft Winnie Mae, With him 
are E. G. Molleukopf, his personal 
mechanic, D. S. Smith, President of the 
Westport Manufacturing Company which 
built a special radio set for this flight, and 
Paul O’f'onnor, Chief Engineer of the 
Westport company. 

The flight IS to he made at 30,000 feet 
am! it is quite a problem to supercharge 
sufficiently at this altitude to maintain full 
ground horsepower of the engine. Two 
superchargers in series arc employed, one 
(shown in the photograph) above and be- 
hind the engine. The powerful compression 
process involves a further difficulty: the air 
becomes loo hot for most efficient use. 
Hence air coolers are put into the circuit 
between the two superchargers. — A. K, 

Two More Electrical ‘‘Roof»” 
Over Earth 

T WO new “roofs” of ionized electrical 
particles far above the earth arc sug- 
gested by Dr. Harry Rowe Mimno of Har- 
vard University in a letter to the British 
scientific journal. Nature, just published. 
Experiments on the reflection of radio waves 
indicate that echo layers “C” and “H” may 
soon be added to the layers “E” and “F” 
already known to science. 

Electrical “roof” C, Dr. Mimno indicates 
in his communication, is probably at an 
altitude of 375 miles above the surface of 
the earth. Layer “H” seems to be at a height 
around 725 miles. 

The already known layers are at an alti- 
tude of 62 miles and 155 miles. 

Reflecting layers of ionized, or electri- 
cally charged, air molecules high above the 
earth have been known since 1902 when 
Professor A. K. Kennelly of Harvard Uni- 
versity and Professor O. Heaviside in 
England independently came to the con- 
elusion that such layers must exist to ex- 
plain the long-distance transmission of r^dio 
waves. 

The reflecting layers are now called the 
Kennelly-Heaviside layers in honor of these 
two men. Ordinary broadcasting is com- 
monly reflected by the lowest of the re- 
flecting layers, at 62 milQii. 

Within 50 or 100,^|p^ of a powerful 
broadcast station th^^flecting layers are 

A 


not needed for reception because the 
“ground” wave has sufficient intensity. Be- 
yond this range, however, reception is pos- 
sible only because the radio waves go up 
to a reflecting layer and are then turned 
back down to earth as if they had hit some 
radio mirror . — Science Service, 


Broad Program of Tin Research 

F ollowing out an extensive and con- 
tinuous research program in the world’s 
principal tin-using countries. The Interna- 
tional Tin Research and Development Coun- 
cil has announced definite plans for carry- 
ing on this work in the United States. 

On the recommendation of D. J. Mac- 
naughtan. Director of Research for the In- 
ternational Council, the Battelle Memorial 
Institute, Columbus, Ohio, has been ap- 



Post poinu to one of the radiators 
which are to cool supercharged air 


pointed to conduct resean h projects on tin 
in this country. Work is reported to be well 
under way, following such lines of investi- 
gation as will be of the greatest value to 
American manufacturers who employ tin 
for various purposes. 

As Mr. Macnaughtan pointed out in an 
address to the American Tin Trade Asso- 
ciation not long ago, an analysis of the ma- 
jor applications of tin in industry reveals 
the fact that its chief use is in conjunction 
with copper, lead, and steel, and in the pro- 
duction of these metals the United States 
leads the world. A wide application in the 
use of tin is also found, in this country, in 
the form of chemical compounds affecting 
many industries. Technical problems, cov- 
ering a number of new uses, will also be 
studied. 

Air Markings for Bridges and 
Transmission Lines 

B ridges, causeways, transmission lines 
and other structures over navigable 
waters of the United States are now re- 
quired to be provided with lights and other 
signals for the protection of air navigation, 
the Bureau of Air Commerce, Department 
of Commerce announced recently. Respon- 
sibility for installation and maintenance of 
the li^ts and mgnals is charged to owners 
or operators of the bridges or other struc- 
tures by an amendment to the Air Com- 


merce Act of 1926, passed in the session of 
(ingress recently adjourned. Types of 
markings to be used are to be prescribed, 
by the Secrctsry of Commerce. 

The Corps of Engineers, War Depart- 
ment, which issues permits for all structures 
crossing navigable waters, has stipulated 
that if the display of lights and signals on 
any work authorized is not otherwise pro- 
vided for by law, such lights and signals as 
may be prescribed by the Bureau of Light- 
houses, Department of Commerce, shall be 
installed and maintained at the expense of 
the owner. 

On this authority, the Department several 
years ago issued “Recommended Standards 
for Marking Obstructions to Air Naviga- 
tion.” Clothed with more direct and explicit 
authority and jurisdiction, the Bureau of 
Air Commerce now is studying the entire 
matter with the view to promulgating regu- 
lations to carry out the terms of the new 
law. 


Super-Speed in Aviation 

T O date, the world’s speed record is held 
by the Italian Schneider Cup racer, 
which, while it did not win at the Schneider 
Cup Races, subsequently flew at 423 miles 
an hour. 

Thanks to the courtesy of Popular Avia- 
tion we append a three-view photograph of 
a projected racer designed by Keith Rider, 
who already has several high-speed ma- 
chines to his credit. 

It is proposed to employ a “V” type, 16- 
cylinder, 2500-horsepowiT engine, which is 
at the drawing-board stage in the hands of 
Harry Miller, well-known for his racing cars 
Even though both plane and engine are 
as yet only “on paper,” the project is well 
worth study as showing what may be ex- 
pected in the line of speed in the near fu- 
ture. 

First of all, in spite of the tremendous 
power of the engine, the dimensions of the 
machine are very small. The span is only 



Threa vitws of a now plane de- 
signed etpedaOy for **super-speefb^ 
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26 feet» 8 inches, and the overall length is 
only 27 feet, 9 inches. The approximate 
weight is given as 3000 pounds. This means, 
of course, that the engine will have to be ex- 
ceedingly light and will probably not stand 
up very long; it will be essentially a racing 
engine. 

The landing speed is given as 85 miles 
per hour. This will be realized by the aid of 
flaps. A variable-pitch propeller is to be em- 
bodied in the design, so as to facilitate take- 
off. The fuselage diameter will be only 40 
inches — just big enough for a pilot, with no 
excess room. 

Since the engine requires so much cool- 
ing surface, a cooling system will lie used 
in which steam will circulate through a heat 
removing condenser under pressure. 

With a 9-inch pitch propeller at wide 
open throttle, the engine will consume one 
gallon of gasoline every 15 seconds, and only 
enough fuel will be carried for a flight last- 
ing 40 minutes. However, in that short 
period of time, it is estimated that the air- 
plane will travel 300 miles. 

While this project may look loo ambitious, 
it is our opinion, based on previous study 
of this topic, that with careful engineering, 
both plane and engine can be realized, and 
that speeds in excess of 465 miles per hour 
may be attained.- j4. K. 


the raw material from which all helium used 
in the nation's military service is extracted. 
In addition to supplying current require- 
ments, the field provides a large reserve lor 
future lightcr-than-air craft operations of 
the Army and Navy. 

With the responsibility of providing 
helium placed upon it by the Congress, the 
Bureau of Mines made a thorough study of 
the Cl i Aside field and considering all fac- 
tors, determined that this field was the best 
reserve of helium-bearing gas then known. 
No comparable field has ever been dis- 
covered. 

Production of helium at the Amarillo 
plant was started in April, 1929. In five 
years of operation, this plant has pro- 
duced more than 57,000,000 cubic feet of 
helium, or about one half of all of that 
element ever recovered in the world. Op- 
erating costs have been less than one third 
of the lowest cost at which helium was ever 
obtained by the government from any other 
source. — A. E, B, 

A Convenient Airplane Starter 

A USEFUL item of equipment around 
the hangar is a new engine starter 
developed by the Cleveland Pneumatic Tool 
Company, and illustrated on this page. This 
is another device to avoid swinging the 



An application of the Wilford gy- 
roplane rotor to marine propulsion 


transverse axis, ll has been pronounced of 
equal aerodynamic interest by experts of the 
National Advisory Committee for Aero- 
nautics. In spite of a recent accident, ex- 
perimentation of real value is proceeding 
with this type of rotary aircraft. The gyro- 
plane rotor develops lift in a wind without 


Aluminum Paint Pigment in 
Paste Form 

P IGMENT for aluintuum paint is now 
available in the form of paste as well as 
powder, as a result of several years of ex- 
perimental work in the laboratories of paint 
manufacturers. Paste offers the advantage 
of drying to a very smooth finish which does 
not collect dirt readily and which remains 
clean and bright, even in industrial atmos- 
pheres. Also it is more convenient to mix 
with the vehicle because it eliminates loose 
powder flying about during mixing. 


Adequate Helium Supply for 
U. S. 

T he acquirement of all gas rights in 
50,000 acres comprising the Cliffside 
helium-bearing gas field near Amarillo, 
Texas, has been completed by the United 
States Bureau of Mines. This field supplies 


Compressed-air starter for 
turning a plane **prop" 


propeller, and to avoid too much reliance 
on the built-in starter. As the cut shows, it 
is a piston-operated drill with compound 
gear reduction, driving at 78 revolutions 
per minute a spindle which is attached di- 
rectly to the engine crank shaft. The piston 
operates under a pressure of between 80 
and 125 pounds per square inch, and the 
whole instrument can be conveniently held 
in the mechanic's hand. — A, K. 



Novel Use for the Wilford 
Gyroplane 

T he Wilford e^oplane is not unlike the 
autogiro, but its feathering is about the 
main axis of the blade and not about a 



Wilting th# wings of an airplane to obtain the maximum poisiblt speed. Mechan- 
ics are applying a coating of wax to the wings of a twin-engipe Boeing transport 
ship. The fuselage is similarly treated. Three miles per hour more speed is claimed 


application of power, just as with the sta- 
tionary airfoil or with a sail. This lift is 
quite powerful for a given diameter. There- 
fore the application of the gyroplane to 
boat propulsion is a logical matter. 

One of our photographs shows an out- 
board motor boat hull equipped with the 
gyro in lieu of a sail. The rotor is 12 feet 
in diameter, and tested in 5 and 10 knot 
breezes gave as much propulbion as a sail 
of similar projected area. The gyro is 
mounted on a tubular steel mast, on the 
top of which is mounted a hub and brake. 
The plane of rotation of the gyro can be 
bwung to various angles relative to the wind, 
so that the boat can sail before the wind, 
on the wind and with wind abeam — just as 
in a sail boat. Manipulation of the gyro 
in correct relation to the wind is of course 
much easier than that of a sail. Instead of 
reefing the sail, the gyro will be braked, 
since its lift is so much smaller when ro- 
tating slowly or when stationary. — A> K. 

Black Lightning 

P hotographic enthusiasts who go in 

for lightning photography sooner or la- 
ter find a curious effect in their pictures. 
''Black lightning** shows up on the prints 
as one or more streaks of dark hue, some- 
times in combination on the same print with 
the more usual "white** lightning. The fol- 
lowing explanation of this phenomenon was 
prepared for our readers by iho Eastman 
Kodak Company: 

. . This effect is well-known as the *pi»c* 
nomenon of black lightning’ and is due to 
what is known as the Clayden effect. It 
occurs in general in photographs mrhich are 
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made of electric spark discharges, of which 
lightning is an example. It consists of a re- 
versal in the under-exposure portion of the 
characteristic curve and is usually observed 
when the photograph of tho lightning is 
followed by a uniform exposure' to light. 
This would occur, for instance, if the cam- 
era were pointed out of the window and after 
one lightning flash had been recorded, aMec- 
ond one occurred in such a way as to give a 
uniform difluse exposure over the first one, 
or if there were a uniform exposure to the 
light from the night sky after the first flash 
had been recorded. Very little is known 
about this effect since it hears no relation 
at all to ordinary solari/ation. The fact that 
some flashes appear white for a distance and 
change to black, is probably the result of 
varying exposure along the flash.** 

Oil Explogion and Fire Test Arc 
Welding 

A n oil explosion followed by fire recent- 
L ly destroyed the arc-welded steel 
structure of the Spring Perch Company, 
Lackawanna, New York, without causing 
failure to any of the welds used in its con- 
struction. 

Twisted and bent by the terrific explo- 
sion and heat of the flames, trusses and 
bar joists of the one-story mill building 
formed a contorted mass of steel on the 
factory floor. Examination of the ruins 
failed to disclose any welds which had 
given way. 

The structure was built in 1932 with 
framework entirely of arc-welded steel. 
Wide span trusses, bar joists, purlins, roof 
deck, and window sash were welded by the 
arc process using equipment manufactured 
by The Lincoln Electric Company. The 
Buffalo Tank Corporation had the contract 
for the welding. 

The explosion which destroyed the struc- 
ture proved a rigid lest of welded construc- 
tion and indicated the unusual strength of 
welds made with the arc. 


The U. S. Expands! 

T he cities of Washington and San Diego 
seem to be giving each other the cold 
shoulder. According to Naval Observatory 
Astronomers, these two cities were about 
40 feet farther apart in 1933 than they were 
in 1926. This is said to be due to a shift in 
longitude but some doubt has been ex- 
pressed as to the accuracy of the calcula- 
tions. It wouldn*t do for the country to 
spread out too much and spill into the 
oceans! 


Inexpensive Spectroscopes 

A NUMBER of inexpensive spectroscopes 
Sf^ avaik^le for use in the laboratory 
and by the student and amateur astronomer. 
These instroments use a celluloid replica 


of the diffraction grating instead of a prism 
for dispersion of the light. While such in- 
struments are not as sensitive to faint 
sources of light as are prism instruments 
of the same aperture, they have the ad- 
vantage in that the spectra are not crowded 


Lefi: A scale type grating spactro* 
scope. Below: A direct vi^on grat- 
ing spectroscope. Described tn text 



in the red as are the ordinary prismatic 
spectra. 

They are offered in several types, includ- 
ing a type having a wavelength scale, a 
direct vision type with adjustable slit, and 
an instrument which fits within the tele- 
scope eye-piece tube. This latter instrument 
will show the prominent absorption lines 
of the solar spectrum and if used with a 
fairly large reflector, will show the brighter 
star spectra as a series of colored dots. . 


Vitamin C Being Manufactured 

S YNTHETIC vitamin C can now be man- 
ufactured on a commercial scale. Dis- 
covered some months ago, the process for 
this (the first chemical synthesis of any 
vitamin) has been so elaborated and im- 
proved upon that actual production of vita- 
min C on a large scale has been achieved. 
The new synthetic product has been named 
Redoxon. 

This news is of particular interest in con- 
nection with the recent discovery that intra- 
venous injection of vitamin C gives prom- 
ise of proving a cure for a number of diseases 
which have previously defied the doctors* 
best efforts. Announcement of this discov- 
ery was made by Professor A. Szent-Gyorgy, 
distinguished Hungarian scientist, to a re- 


cent meetiag of tho British Atsociation for 
tho Advancement of Science. Among cures 
accomplished be cited cases of purpura, 
hemorrhai(hs and WerlhofTs disease, which 
shows itself in dangerous bleeding, chiefly 
from the nose or mouth; nephritis, and cer- 
tain non-inheritable forms of haemophilia, 
a mysterious bleeding disease, which in its 
hereditary form aflSicted the former royal 
families of Spain and Russia. Addison’s dis- 
ease, with its abnormal bronzing or blotch- 
ing of the skin, has also been conquered by 
injections of the vitamin, the professor said. 
And by a single injection-~or three at the 
most — he asserted, physicians in Hungary 
and Germany have been able to check and 
cure pyorrhea. — A, E. B. 


Good Paper Important in 
Braille Books 

E ven the blind can notice faults in the 
paper of their books. The National 
Bureau of Standards has just completed an 
investigation of books printed in Braille, 
the raised-type method of printing which 
permits deft finger tips to “read.** 

Paper that is too hard gives the raised 
dots harsh, cracked surfaces irritating to 
the reader*s fingers, it was found. Some 
other papers are too soft and the Braille 
dots on them are not strong enough to pre- 
vent being ironed out under the reader*8 
fingers. 

Results of the study will be used by the 
Library of Congress to sol iip a uniform, 
high-quality standard of books for blind 
readers. 

Braille process printing is accomplished 
by two methods, the wet and dry. Dry 
printing, as the name implies, is done on 
dry paper and the dots on the surface of 
the pages are not permanent. The use of 
this method is limited to magazines and 
papers of only temporary value. 

In the wet method, the paper is moistened 
uniformly and after printing allowed to dry 
in racks. This is more permanent if done 
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on the right kind of paper, and the books 
can be read many times without having the 
dots become **dim and illegible.** 

Tests with small weights of about four 
ounces were used to determine how well 
the dotdike markings on the paper stood up. 
It was found that the paper with the great- 
est tensile or pulling strength was the kind 
which stood up the best. The dots on strong 
paper have a long life, and yet there is no 
tendency for them to crack at the top and 
form edges irritating to the reader*s fin- 
gers . — Science Service. 

Uncle Sam Enters Fertilizer 
Business 

D uring the World War, the United 
States Government erected two plants 
at Muscle Shoals, Tennessee, for the manu- 
facture of nitrates to be used in explosives. 
Since 1918, these plants have lain idle in 
spite of many proposals for their peace time 
utilization. Now, however, as a part of the 
War on Depression, Uncle Sam, through 
the Tennessee Valley authority, proposes to 
utilize the Muscle Shoals chemical factories 
but instead of producing nitrates for ex- 
plosives, it is planned to manufacture phos- 
phates for fertilizers. 

Dr. Hurry A. Curtis, chief chemical en- 
gineer of the TV A is the man who made the 
decision to scrap the whole idea of using 
the Muscle Shoals nitrate plants for their 
original purpose. “The fact is,** he says, 
“that since these Government factories were 
built, new processes for the fixation of at- 
mospheric nitrogen have been developed to 
such a point that the plants built at the 
time of the World War are now obsolete.** 
America can now manufacture cheap ni- 
trates adequate for any conceivable demand. 
One of the other essential fertilizer ingredi- 
ents, however, phosphate, has lagged be- 
hind because the conventional method of 
treating phosphate rock with sulfuric acid 
is cheap and easy. Dr. Curtis, however, 
hopes to improve on this pn>ces8 by manu- 
facturing the cheapest phosphoric acid pos- 
sible as the starting point for the manu- 
facture of the most concentrated fertilizer. 

“We are converting two of the carbide 
furnaces in the nitrate plant at Muscle 
Shoals into phosphate furnaces,** says Dr. 
Curtis in an interview in Chemical Indus- 
tries, “In the meantime, we are building a 
plant to produce triple super phosphate 
fertilizer which will run as high as 54 per- 
cent PaOo. With important deposits of phos- 
phate rock right in the middle of Tennessee 
1 think we can make concentrated super 
phosphate cheap enough for fertilizer use.’* 


Cooling Motor Truck Tires 

N otwithstanding the fact that aii 

truck and bus operators are only too 
familiar with the destructive effect of heat in 
dual tirca, little has ever been done about 
h. 

Recently, however, Rogers Brothers Cor- 
poration, trailer manufacturers of Albion, 
Wnnsylyania, requested T^ B. F. Goodrich 
jC^mpany ol Akron, Ohio, to test the per- 
foltkMUica of a new type of cooling fan wUch 
they had invented and on which patents are 
now being taken Out. 

The aotuel effectiveness of the fan as 
tested is idiown by the fact that the cooling 
effect lowered tint temperatures SO percent 


more than the plain duals could dissipate 
under identical conditions. Translated into 
service performance on the basis of 50 per- 
cent more rapid heat dissipation, a wheel 
equipped with the Rogers fan would experi- 
ence less temperature rise than the uncooled 
wheel during brake applications and, in 
motion, would cool to normal temperatures 





Fan to cool truck tirea 


33 percent more quickly than the latter. 
Roughly, 50 percent more frequent or 50 
percent more severe brake applications 
would then be possible without raising the 
rim temperature above that of the plain 
wheel in normal service. Dangerous tire 
burning, clue to ciragging brakes, would be 
minimized by the exlia cooling of the fan. 


Amateur Seismology 

AFTER the earthquake of March, 1933, 
x\. which shook Los Angeles and her 
neighboring communities, the study of 
seismology became more popular than it 
had ever been before in that locality. On 
this page is a photograph of two high 
school students and their local shock re- 
corder, which was made by following draw- 
ings published in Scikntimc Amkrican, 
November 1929. This photograph was made 
available by Mr. M. II. Compton, teacher 
of physics in the Phiiieas Banning High 
School at Wilmington, in the Los Angeles 
City High School District, who writes: 


“For rather well known reasons there 
has been much more interest in and around 
Long Beach, in earthquake study, since 
March 10th of last year than heretofore. 1 
am inclosing a snapshot of a seismograph 
made by the boys in our high school, par- 
ticularly Norman Thornton and Harold 
Schiffer, who are shown in the view. In the 
construction, we followed the plan given in 
SciKNTiKic Ameiucan of November, 1929, 
by Dr. T. A. Jaggar, excepting the clock- 
work. Our clock was salvaged from a cream- 
ery thermogfaph. It has to be wound and 
Hft })y hand daily. The protecting top of 
our device has been removed for the pic- 
ture and is serving as u support for the 
heavy two-inch base-board. 

“The brickwall background is an en- 
trance wall of our school, the top stones of 
which were destroyed by falling cornice 
stones during the March 10th shake. How- 
ever, with the removal of roof decorations, 
earthquakes have no terrors for our high 
school seismologists, several of whom would 
welcome further opportunities to observe 
the working of our apparatus tinder shakes 
of varying magnitude.** 

Hopeni They Would iVol Strike 
Oil 

“TirniEN a big petroleum company drills 

\l a well over 3500 feet down to the 
granite core of the earth and hopes to good- 
ness that it will not strike oil, that*s as much 
news as when a man bites a dog,** says Wil- 
liams Haynes in Chemical Industries, “Yet, 
that is exactly what the Texas Company did 
near their large refinery at West Tulsa. That 
curious wish was fathered by a clever chem- 
ical thought worked out by the late Dr. Otto 
V, Martin. Knowing that there were great 
reserves of salt brine under the refinery and 
that the refinery sorely needed more abun- 
dant and cheaper supplies of water for cool- 
ing, he combined these facts and figured out 
a method to evaporate salt by chilling in 
complete reversion of all existing processes. 
The Martin process ... is just as simple as 
that — the brine is pumped up by compressed 
air and sent through the cooling system of 
the refinery where it absorbs heal. The heat- 
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ed brine is sprayed out through a long series 
of fine nozzles over steel lined tanks and the 
fine mist in the cool air results in rapid evap- 
oration of the water. The salt drops out and 
settles to the bottom of the spray ponds* 
Ifere it is scraped up and carried by bucket 
conveyors and rubber belts through a series 
of dryers, washers, dryers again, and finally 
to the storage bins.*’ 

Salt is the main product of this plant, but 
bromine, Epsom salts and calcium chloride 
are also produced in the same process. — 
A, E. B. 


Lightning Strikes Twice— —And 
Even Ten Time®— In One Place 

“TIGHTNING never strikes the same 
Xj place twice** is another saying that 
definitely has been disproved. Engineers of 
General Electric’s high-voltage engineering 
laboratory staff at Pittsfield, Massachusetts, 
have obtained a series of photographs that 
prove lightning to be more than a single 
flash of high-voltage electricity between 
cloud and earth. 

The photographs were obtained with a 
special type of camera in which the film is 



Camera for lightning research 

whirled past the lens at a speed in excess 
of a mile a minute. The result is that there 
is a time scale along the length of the film, 
and readings in millionths of a second are 
possible. 

On a recent evening at Pittsfield there 
was a severe electrical storm. The engineers 
set up their camera, pointed it toward that 
part of the sky where the flashes were par- 
ticularly prominent, started the electric 
motor which whirled the film past the 
lenses, and removed the lens cap. In a few 
moments the men felt sure they had pic- 
tures of at least a few flashes; so the lens 
cap was replaced, the camera removed to 
the photographic developing room, and the 
negative processed. The men had been par- 
ticularly successful, for the film revealed 
photographs of 10 separate strokes to 
ground, and one of these strokes was a 
multiple flash of 10 recurrent discharges 
over the same path. 

Study of the series of 10 recurrent dis- 
charges showed that, except in the case of 
the first one, each discharge had a certain 
type of “leader** stroke traveling from the 
cloud to the earth. This stroke, relatively 
weak on the film, was immediately followed 
by a brilliant, powerful flow of the energy 
in the other direction — from earth to cloud 
—over the path already Cut by the “leader.** 
Following this bright flash the film showed 
lUmnination for approximately l/200Qth 
second. Then there was a pause of a 
of a few millionths of a second, whereupon 
another “leader** discharged from cloud to 
earth, with another Immediate stroke from 



Left to fight: Engineers McMorris, 
McEachron» and Lloyd have taken 
many high-speed lightning photos 


earth to cloud. In rapid succession there 
were 10 such discharges, all in general be- 
ing like the preceding ones. All of them 
occurred in a small fraction of a second — 
so rapidly that the human eye or usual 
camera would be unable to follow them. 

Observers frequently notice that strokes 
of lightning are branched or forked. The 
film showed that the streamers were con- 
fined to the first discharge only; thereafter 
the flashes followed the main path only. 

Knowing the velocity of the film, the fo- 
cal length of the camera lens, and the size 
of the photographic image, and being able 
to determine the distance away of the stroke 
— either by calculation from the time be- 
tween the flash and the thunder or by hap- 
pening to know where the bolt struck — the 
engineers have been able to determine nu- 
merous properties of the recorded strokes. 
They have calculated, for instance, that the 
“leader” travels at a rate of from 14 to 38 
feet per microsecond (l/l,000,0(X)lh sec- 
ond), and the main stroke up from the 
earth at from 73 to 180 feet in that time 
(light travels approximately 1000 feet per 
microsecond) . 

Since the “leader** appears to have slight 
illumination when compared with the main 
stroke, the engineers have interpreted it as 
existing in the form of a daft — not as con- 
tinuous from cloud to earth. 

The device with which the photographs 
were obtained is known as a Boys camera. 
It was recently lent to the General Electric 
engineers by A. P. Loomis, of Tuxedo Park, 


New York. A amall motor drivea a rotating 
drum 29 inohea in eircumference^ to which 
the atrip of film is attached with its emul- 
sion side toward the center. Near the center 
are two matched lenses with prisms so that 
simultaneous photographs are obtained on 
oppoaite sides of the drum. The direction of 
motion, and the images, are reversed. Dif- 
ferences in distances between corresponding 
parts of pairs of images are used in obtain- 
ing the time measurements. The speed of 
rotation of the drum can be varied accord- 
ing to the requirements of the work; in 
obtaining the lightning pictures a speed of 
3000 revolutions per minute was used. 

The photographs were obtained by W. L. 
Lloyd and W. A. McMorris of the Pittsfield 
laboratory. 

“We believe these pictures to be out- 
standing,’* says K. B. McEachron, head of 
General Electric’s high voltage investiga- 
tions at Pittsfield, “since they so well cor- 
roborate the recent work of Dr. B. F. J. 
Schonland in South Africa. Working with 
a somewhat similar type of camera (in 
which the lenses rather than the film were 
rotated) he also obtained a photograph of 
a multiple discharge. The pictures now ob- 
tained at Pittsfield, with different equip- 
ment, prove that lightning discharges are 
the same throughout the world. Work with 
the Boys camera is to be continued at 
Pittsfield, in the hope of obtaining further 
interesting data regarding lightning, its 
characteristics, and methods to reduce its 
destructiveness.** 


Skating on Water 

A SKATER on a frozen lake docs not 
skate on ice but on a thin film of water. 
This is simply elementary physics. Under 
pressure the freezing point of water is low- 
ered ; and on a frozen lake the skate runners 
provide the pressure. 


Anesthesia Aided by New Drugs 

N ew investigations in hypnotic drugs 
producing a degree of insensibility be- 
tween normal sleep and complete surgical 
anesthesia have recently been reported to 
the American Chemical Society by Drs. 
E. H. Volwiler and D. L. Tabem, of the Ab- 
bott Laboratories, Chicago. 

Previous work with derivatives of barbi- 
turic acid has produced drugs of the neobu- 
tal type, now widely used in hospitals for 
patients before an operation and prior to 
the administration of a total anesthetic. 
Such drugs, when given by mouth in prop- 
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cr doflei, produce a relaxed condition in 
the patient, without causing complete in- 
sensibility. While under their influence the 
patient could be given ether or other anes- 
thetics, and could co-operate with the physi- 
cian in the process. The desired insensibility 
came quickly and lasted only a little longer 
than the operative period; hence decreased 
possibilities of post-operative complications. 

Another major improvement in the barbi- 
turate drugs was to increase the margin of 





The *'gun*’ stock made for a movie 
camera, as described on this page 

safely between an effective dose causing in- 
sensibility and a fatal dose. Drs. Volwilcr 
and Tabem observed that these specific ef- 
fects of the barbiturates were associated with 
a certain arrangement of the atom groups 
within the molecules of the compounds. 
They determined to study the properties of 
other substances into which these groups 
might be incorporated. 

Substituted acetyl ureas, acetamides, and 
brom analogs were employed. In all, 27 
different drugs were prepared. Some of the<»e 
new preparations had unusually wide mar- 
gins of safety. However, while their study 
may aid in increasing the knowledge of 
what factors are needed to raise the safety 
margin in hypnotic drugs, the scientists 
feel that the newest compounds described 
by them are not yet ready for clinical appli- 
cation . — Science Service, 

“Gas” hy the Dollar^s Worth 

N ew pumps now being introduced make 
it easy to sell “gas” by money’s worth 
or tank capacity rather than by the gallon. 
Dials indicate cash as well as gasoline. One 
type of pump has a small dial for the gal- 
lons, a large one for the cash and the price ; 
another type features a dual-dial recorder 
in which the price clip controls the cash re- 
corder; and a third type has flgure instead 
of clock type dials to avoid any error when 
the hand type is viewed from one side. 


A Movie Camera “Gun” Stock 

HEN the depression hit the Army, 
writes Major F. T. Chamberlin, in 
Field and Stream ^ heart balm — or some- 
thing — ^was given in the form of a month’s 
leave, without pay. With time on his hands, 
he decided on a hunting and fishing trip, 
together with his movie camera and three 
companions. Some time previous to this, 
Major Chamberlin had discussed with Dr. 
Louis B. Wilson, Director of the Mayo 
Foundation, a “gun” stock lor use with a 
motion picture camera, and Dr. Wilson had 
•ent him photographs of such a contraption. 

••The night before we left,** writeg Major 
Chamberlin, “when I should havts been 
^packing, I suddenly became obsessed with 
the idea of 'stocking* my camera and pro- 
ceeded to develop the ideas on the stock 
that had been lying dormant for two years, 
stealing, fm afraid, mote than a few from 
Dr» Wilson's photos. 


*T have a fairly well-equipped workshop 
in the way of tools, but that night, when 
time was at a premium, I found 1 was 
mighty short on material. However, 1 dug 
up a piece of yellow pine, by 10" and 
started hysterically to hack out a stock. 
Tills was accomplished in a very short time, 
as can probably be judged from its appear- 
ance in the photo. 

“The method of attaching the stock to 
the camera was not so easy and, besides, 
I didn’t care about drilling holes in the 
camera case as Dr. Wilson had done with 
his. 

“I cut a strip of % inch brass two inches 
wide, bent it at a right angle and fastened 
it to the stock with four brass screws. A 
strip four inches long and one inch wide 
was then annealed, bent to grip the rear 
end of the camera, and held in place with 
two screws. A H inch hole was then drilled 
through the bottom of the long strap under 
the screw hole for the tripod in the camera 
and a screw having the same thread as that 
for the tripod was turned out on the lathe 
and a pair of wings soldered on. 

“To mount the camera it was only neces- 
sary to push the rear end into the jaws on 
the slock and fasten it by the one screw in 
the tripod hole. 

“As the brass had a little too much spring 
for the weight of the camera, a piece of 
% by inch steel was riveted under the 
brass strap and fastened to the end of the 
pistol grip by a screw. This made an abso- 
lutely rigid slock that could be mounted or 
dismounted in half a minute without chang- 
ing the camera in any way. 

“As I was not using a telephoto lens, there 
was no reason to use a peep sight as on 
Dr. Wilson’s job. 

“The work was completed in less than 
two hours, including the cussing. It wasn’t 
a thing of beauty and I didn’t feel like 
taking time out to checker the grip and 
put on a recoil pad, but It filled the bill. 

“We arrived at our destination two days 
later on one of the old south Georgia 
plantations in the middle of the state, near 
the Florida line. 

“Early the next morning, after one of 
those southern breakfasts that remain long 
in your memory, we started out chiefly to 
’shoot the camera.* One of the darkies from 
the plantation carried the contraption and 
we alternated with the shots, after the for- 


mality of flipping a nickel to tee who got 
the first shot with the gun ot caii^era. Later, 
when we dropped down to the Gulf for 
fishing, the same system obtained. 

“Aside from the pleasant memories of a 
most enjoyable trip, we brought back 500 
feet of as fine hunting and fishing pictures 
as I have ever seen. 

'This stock was as easy to handle as a 
gun and, although three of the party had 
never had a movie camera in their hands, 
let alone work one, there was not a blurred 
picture in the bunch. In no case were there 
pictures without the subjects in the field. 

“In passing, I would say for the benefit 
of the brother who may decide to rig him- 
self one of these stocks: Use it in the wide 
open spaces, where men arc men, etc., and 
not in the wicked cities, as some cop, well- 
meaning citizen or gangster might decide 
that you are on the verge of starting a 
little one-man revolution or about to 'bump 
off’ a friend. It sure looks like one of 'them 
double-actin’ machine guns in the paper’, 
as one old darky said after watching us take 
some pictures about the plantation.** 


Tonsil Removal 

C HILDREN subject to tonsilitis, en- 
larged glands of the neck and ear trou- 
bles are most benefited by removal of the 
tonsils, Dr. Albert D. Kaiser of the Uni- 
versity of Rochester School of Medicine 
found from a study of a large group of chil- 
dren for a period of ten years. Head colds 
and infections in the chest, on the other 
hand, were not benefited by removal of the 
tonsils. Tonsils may be large without caus- 
ing any trouble and mere sire is no reason 
for removing them. — Scien(e Service, 

Food-Stuffs Field Beckons 
Chemists 

C ONSIDERING the billions of dollars 
that America spends for food, we real- 
ly have pathetically little definite scientific 
knowledge about food-stuffs. Says Arthur 
D. Little’s Industrial Bulletin: 

“Many dietitians still evaluate foods on 
the calory (hcat-producing) basis, and may 
or may not go so far as to recognize the 
need of providing the calorics from foods 
of various types, including protein. Some 
recognize the functions of the various vita- 
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mins, and occaaionaUy, the need for min* 
eral constituent*. Certain individuals seem 
to need much bulk in their food, 'whereas 
others may be irritated by bran and even 
spinach and other bulk-producers, but, if 
the fad of the moment is to have bulk, it 
will go into many diets. While a few pro- 
gressive investigators now distinguish be- 
tween the various kinds of proteins and 
their relative importance to the person or 
animal, there is still a long way to go in 
understanding the chemistry of foods, even 
without regard to the peculiarities of the 
needs of individuals. 

**Butter fat, for instance, is not at all 
simple, for one investigator was able to 
separate it into some 37 fractions. Some 
of these parts may be of far greater im- 
portance than others. Further, the compo- 
sition must vary greatly with the feed of 
the animal, as is known to be true of other 
fats. Recently, milk is being ^softened’ as 
water is softened, to remove some of the 
excess lime, which is apparently of more 
utility to the calf than to human babies. 
Thus we still know very little about such 
an important food as milk, and the situa- 
tion is hardly, if any, better in the cases of 
grains and various other foodstuffs. 

“It is still necessary to use rats and other 
laboratory animals to measure the vitamin 
values of foods, for adequate routine chemi- 
cal determinations have not been developed. 
Relatively little is yet known about the 
hormones or chemical regulators of the 
body, although a salutary and determined 
assault is being made on this field by some 
splendid workers. Some of these hormones 
undoubtedly enter our bodies by way of 
food. By their intelligent use we may secure 
more control over our activities than we 
now can realize. 

“Important and promising studies are 
under way pertaining to the nutrition and 
welfare of the human body. Enough has 
already been found to suggest great benefits 
to come, but also to suggest conservatism 
in making or accepting claims for universal 
beneficial effect for any one food product 
or ingredient. In this branch of human 
knowledge, we are still in a state of great 
ignorance.** — A, E, B. 

Blindness Due to Detached 
Retina is Curable 

B lindness caused by loosening of the 
retina, the actual seeing part of the eye, 
can be cured or at least benefited by opera- 
tion in nearly 50 percent of all cases. So Drs. 
J. H. Dunnington and J. P. Macnie of New 
York City have reported before the meeting 
of the American Academy of Ophthalmol- 
ogy and Otolaryngology. The New York 
surgeons described their results in opera- 
tions on a series of 150 patients. 

The retina, the light-sensitive lining of 
the eye, is an exceedingly thin, delicate film 
of living tissue. It may be compared with the 
photographic film or plate in a camera. It 
rests on a tissue called the choroid, which 
contains many blood vessels. From this the 
retina gets its blood supply. 

Sometimes the retina becomes detached 
from the choroid, peeling ofi;as wallpaper 
does from a wall. When this happens, the 
retina fails to get enough nourishment and 
cannot function properly. The patient feels 
as if a curtain were falling over part of his 
eyes a^ he has Increased difficulty in see- 
ing. The retina may not become wholly de- 
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tached, but if not treated it will as a rule 
eventually all peel of!. 

Modern treatment of detached retina is 
based on a method first proposed by a 
Swiss surgeon, Dr. Gonin. It is analogous to 
spot welding, the idea being to seal the ret- 
ina back onto the choroid by cauterization, 
which produces an adhesive inflammation 
between them. One modern method of doing 
this is by driving tiny platinum-iridium 
needles into the choroid. These needles 
carry an electric current of from 30 to 50 
milliamperes, which does the cauterizing. 
In early cases this method gives as high 
as 70 to 80 percent of cures. If the retina 
has been detached frdhi the choroid too long, 
however, it loses its power to function, and 
the patient cannot see even after the retina 
has been re-attached. Consequently the 
greatest percentage of cures are among early 
cases. 

The operation for treating detached ret- 
ina is now being performed in all the major 
clinics in this country . — Science Service. 



While an alarm clock is not usually 
**going somewhere” that it need be 
streamlined, this ”air-flow” West- 
clox reflects a distinct refinement 
of design which follows the trend 
of modern transportation 


Gag Attack Protects Oranges 

I F oranges are subjected to a new kind of 
protective gas attack, storage damage 
from decay is reduced to a half or quarter of 
the usual losses. 

The gas used by Dr. L. J. Klolz of the 
University of California's Citrus Experiment 
Station at Riverside is nitrogen trichloride. 
It promises to combat decay-causing fungi 
upon citrus fruits in storage rooms or in 
loaded cars of packed fruit. 

Very small concentrations of this gas do 
the work satisfactorily. Equivalent concen- 
trations of chlorine gas, while more toxic 
to the fungi, injure the fruit rind and open 
the door to greater losses later . — Science 
Service. 


First Northern Grouse to Hatch 
In Captivity 

N estling in a human hand, the little 
ptarmigan or northern grouse shown 
in the accompanying illustration is the first 
baby of its kind to he hatched in captivity. 

Dr. A. A. Allen, head of ComeH’s orni- 
thology department, collected freshly laid 
ptarmigan eggs on an expedition to the 
Canadian outpost, Churchill on Hudson 
Bay. Bantam hens were persuaded foJjSI as 
foster mothers in hatching the egt|i^mich 
he rushed from Churchill to IthaoSlDut of 
18 egga only one batched. 



Just a handful of fluff, this grouse 
is the first to hatch in captivity 


“Strong and doing well” is the nursery 
bulletin on this first captive ptarmigan 
baby. 

The ptarmigan study is being made be- 
cause of the similarity of this bird to the 
common ruffed grouse which has been 
studied by Dr. Allen for the past 10 years 
under the sponsorship of the American 
Game Association. 

S<ientists left by Dr. Allen at Churchill 
to continue the study of Canadian birds 
have sent back another set of 20 eggs which 
are now being hatched. Several eggs have 
already been broken by the foster hen 
mother, but it is expected that there will 
soon be more hungry mouths in Cornel Ts 
ptarmigan nursery . — Science Service. 

United Slates Has Most 
Telephones 

T he five countries of the world having 
the largest number of telephones are the 
United States, Germany, Great Britain and 
Northern Ireland, France, and Canada. 
These are the only countries having a total 
of more than one million telephones each. 

A review of telephone facilities recently 
completed bv the American Telephone and 
Telegraph Company shows that on January, 
1933, the last date for which comparable 
figures are available, there were in use ap- 
proximately 33,000,000 telephones. Of these, 
17,424,406 or nearly 53 percent were located 
in the United States. Germany held second 
place with 2,960,401; third place Great 


Britain and . Northern Ireland with over 
2,146,409; France had 14^54; and 
Canada 1,261,245. Sixth place goes to the 
other side of the globe, for Japan had 
965390. 

Besides having by far the greatest total 
of telephones of any country in the world, 
the United States also leads in ratio to 
population. This country had almost 14 
telephones to each 100 of its population, 
and in this classification Canada jumped to 
second place with 12 telephones per 100 of 
population. New Zealand is third with 10 
for each 100 of its people. Denmark is 
fourth with just under 10, and Sweden is 
in fifth position with almost nine and one 
half. 


Rubber Putty 

“TJLASTIKON” putty, a compound sim- 
xT ilar in appearance and consistency to 
ordinary painter's putty, with the important 
exception that it is combined with rubber, 
is a new product being marketed by the 
B. F. Goodrich Rubber Company. Not only 
are most of the advantages of ordinary putty 
claimed for the new compound but the use 
of rubber is said to yield additional benefits. 
Of unusual interest is the fact that this put- 
ty requires no mixing, since it contains prac- 
tically no oil. It effectively resists corrosive 
chemicals and fumes and, because of its rub- 
ber content, offers very high resistance to 
moisture. Another property, peculiar to this 
putty, is its high degree of adherence to 
steel surfaces — A. A'. H. 


Medicine Given Through Skin 

C ERTAIN medicine is more effective in 
treating diseases of the blood vessels 
when induced to enter the body by the aid 
of an electric current than when given by 
mouth or by hypodermic injection under the 
skin, a group of New York physicians has 
found. These men, who recently demon- 
strated their method to the American Medi- 
cal Association, arc Drs. Irving S. Wright, 
A. Wilbur Diiryee, Joseph Kovacs, Dean 
Moffat, and Joseph Wiener of the New York 
Post-Graduate Medical School and Hos- 
pital of Columbia University, 

The medicine they use has the long name 
of acetyl-bcta-melhyl choline hydrochloride. 
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It hat been found useful in treating Ray- 
naud*$ disease and certain other ailments, 
including chronic arthritis, because it im- 
proves the local circulation of blood. 

When this medicine or similar ones are 
given by mouth they have little or no effect. 
When given by injection under the skin or 
into the muscles, the action is very transient 
because the medicine is quickly destroyed 
by the blood. When injected directly into 
the veins it is highly poisonous. But given 
by what the doctors call galvanic induction 
through the skin its effects are more pro- 
longed and hence more satisfactory, they 
found. 

While the treatment is not a “cure” for 
rheumatism or chronic arthritis, it gives 
striking results, reducing the swelling, in- 
creasing the general activity of the joints 
without pain and making the patient more 
comfortable. 

An asbestos bandage soaked in the med- 
icine is wrapped around the affected limb 
or joint. Over this is placed a flexible metal 
plate which is connected to the positive pole 
of a galvanic generator. A moist pad elec- 
trode placed on the back is connected to the 
negative electrode and the current turned on 
and slowly increased. 

The electric current breaks the nudieine 
down into ions which are carried, according 
to the principle of ionization, into the skin. 

Because the medicine is slowly ab‘-orbed 
through the akin it does not have a poison- 
ous effect as it does when injected directly 
into blood stream. Dr. Wright explained. 
But it does have a very striking effect on 
the circulation and other body functions. 
The blood pressure decreases and the pulse 
rate increases slightly. There is flushing and 
sweating and an enormous output of saliva. 
The basal metabolic rale, indicator of the 
rate at which the body is converting food 
into energy and tissue, also increases enor- 
mously. The lernp«*rature of the skin at the 
Anger tips increases five or ten degrees. 

As a result of all this, the rheumatic pa- 
tients are more comfortable and can move 
their limbs more easily and freely. The pa- 
tients suffering from Raynaud’s disease or 
similar disturbance of the blood vessels have 
less pain, better circulation and rapid heal- 
ing of the ulcers which are sometimes a 
feature of their ailments . — Sciefice Service, 


Engineering Construction IJfles 
Refrigeration 

D etails of an interesting use of re- 
frigeration in foundation work has 
just come to our attention in connection 
with a complete report of the building of 
the vehicle and pedestrian tunnels under 
the Schelde River at Antwerp, Belgium. 
These two tunnels, of which that for vehi- 
cles is 5801 feet between portals and that 
for pedestrians 1750 feet, were begun in 
January 1931 and were officially opened in 
the fall of 1933. 

Il was necessary to sink the ventilation 
shafts at each end of these tunnels through 
water-bearing soil. To sink these shafts 70 
feet in diameter and 87 feet deep, free from 
internal bracing, the ground 'was first frozen 
in a circle by a unique method. First, 116 
holes were bored in two sets, one in a 
circle 86 feet in diameter and the second 
in « smaller circle of 78 feel, the holes 
being spaced on the circumference at dis- 
tances of 4Vi feet. In each of these holes, 
aixdnch pipes, sealed at the bottom, were 
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tunk to a depth ol 90 feet. Inside each 
outer pipe a two-inch open-ended pipe was 
inserted. Through this inner pipe a brine 
refrigerating scdution was pumped down- 
ward. Reaching the closed bottom of the 
larger pipe, this brine escaped upward in 
the space between the smaller and larger 
pipes. 

Four months of pumping brine through 
these pipes sufficed to create a solidly 
frozen wall surrounding the circular space 
which was to be excavated. 

Our readers will remember that other 
instances of refrigeration in construction 
have recently been described in Scientific 
American. The most notable, perhaps, is the 
process of refrigerating the concrete of 
Boulder Dam as fast as it is poured in order 
to remove the heat generated b> setting. 

Ice Cream While You Wait 



The multiple-bumiiif Chriatmaa 
tree light (left) compared with old 


W HAT is probably tbe most rapid com- 
mercial icc-crcam free/er in the world 
bas been put on the market by a Los 
Angeles inventor. Ice cream and frozen 
novelties are produced in from 15 to 45 
seconds. 

To make ice cream the mix is simply 
poured down a central hollow shaft where 
it is atomized by a spray spindle driven by 
a horsepower motor, being sprayed 
against the walls of the chamber which are 
refrigerated to -20 degrees, Fahrenheit, 
with methyl chloride. The shaft head travels 
up and down, driven by a Vin horsepower 
motor, and as soon as the material has 
frozen suffic^tly, a cutter head automati- 
cally removes it from the walls, molding 
and discharging it. This operation requires 
30 to 45 seconds. 

Frozen novelty confections can be pro- 
duced almost as quickly. Tf the mix is 
poured in first and followed by fruit juice 
or fruit pulp, the finished product will be 
ice cream with a fruit core. These confec- 
tions are free of disagreeable ice crystals 
and smooth in texture, because of atomiza- 
tion and instantaneous freezing. — A, E, B, 

Multiple-Burning Christmas Tree 
Lamp 

A new small multiple-buming Christmas 
tree lamp which, unlike the senes type, 
does not affect the other lamps in a string 
when it burns out, has been developed by 
the Incandescent Lamp Department of Gen- 
eral Electric Company at Nela Park, Cleve- 
land, Ohio. 

Slightly larger in size and using only a 
little more electricity than the well-known 
series-burning variety, the new lamp does 
not cut out the others of a string when it 
bums out. This eliminates the time and trou- 
ble always experienced with the series-burn- 
ing string in finding the burned-out lamp 



among eight that have become extinguished. 
Its longer burning life of 500 hours offers 
another advantage to the user. The new 
lamp has a candelabra screw base, and is 
designed for use on circuits from 110- to 
125-volts. 

How Ear Canals Control Body^s 
Balance 

C onclusive evidence showing exactly 
how the semi-circular canals inside the 
ears maintain the balance of our bodies 
was presented by Dr. J. W. McNally of Mc- 
Gill University, Montreal, at a meeting of 
tlie American Academy of Ophthalmology 
and Otolaryngology. The experiments he re- 
ported are said to be the first conclusive 
evidence for the theory scientists have held 
concerning the function of the labyrinth in 
maintaining balance. 

On each side one of the semi-circular 
canals is horizontal and the other two are 
veitical. The horizontal canals are the ones 



A real novelty in rsxon — s megs* 
zinc type in which the tesled pack- 
age of blades is a separate unit. 
Left: The key of the sealed maga- 
zine is inserted in a slot in the razor. 
Above: A slide on the magazine is 
pulled and pushed, ejecting the old 
blade from the razor and insertitig 
a new one. When the key of the 
magazine is withdrawn, the new 
blade is automatically aligned. 
Right: For periodical thorough 
claaning, tht handle of the Schick 
razor is separated, sdssors-like, re- 
leasingLtheupperbtede-hokMtigpgrts 


having to do wHh taming movements from 
side to side. The veitical semi-circular eaik- 
als and chambers called utricles keep the 
head level and steady and maintain the 
body’s position once it is established. 

The three semi-circular canals together 
are called the labyrinth of the ear, and Dr. 
McNally found from investigations on frogs 
that this labyrinth is essential for normal 
behavior and that even the simplest move- 
ment may stimulate all of the labyrinth. — 
Science Service, 

Diesel Engine Cylinders Built By 
Arc Welding 

B lazing new trails in the construction 
of Diesel engines, F. B. Stearns, Cleve- 
land, Ohio, is building an experimental 
Diesel embodying arc-welded cylinders for 
u<ie in marine type engines. Since both 
weight and space are at a premium, castings 
were discarded and arc- welded steel used 
for the cylinders and other parts. 

The design and arc welding of these cylin- 
ders was a difficult problem since some 16 
pieces are required for each cylinder and 
the tolerance on the finished work was ex- 
ceedingly small. The inner sleeve is of case- 
hardened steel and the outer portions of 
mild steel. 

The arc welding was done by The Thorn- 
ton Company, using welding machines and 
Fleet weld electrodes manufactured by The 
Lincoln Electric Company, Cleveland, Ohio. 
These are said to be the fiist arc-welded 
Diesel engine cylinders ever built. 

Cod-Liver Oil for Industrial 
Workers 

S TITDIES by sick benefit associations, 
' the Metropolitan Life Insurance Com- 
pany, and the United States Department of 
Public Health show that over 40 percent of 
the lost time by wage earners is caused by 
colds and respiratory diseases. 

During the past winter a study was con- 
ducted to determine the value of cod-liver 
oil for reducing lost time of wage earners 
caused by colds and similar troubles. Three 
hundred and eighty-nine men and women 
employed at a variety of tasks such as of- 
fice work, light machine work and heavier 
machine work were fed five tabicspoonfuls 
of cod-liver oil per week at their forenoon 
rest period. Three hundred and nine men 
and women of corresponding age, weight, 
general living conditions and employed at 
identical tasks did not receive cod-liver oil 
and thus served as controls. The experi- 
mental period was 20 weeks long. 

The experiment showed that by feeding 
vitamin-rich cod-liver oil to average in- 
dustrial employees the number of severe 
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colds CAB be mAteiidly reduced, the num- 
ber of persons heving no colds may be in- 
creased, and the amount of lost time from 
work may be very significantly decreased. 

Air Conditioning May Increase 
Gold Supply 

T he famous Robinson gold mine, in the 
Rand, near Johannesburg, has con- 
tracted for an installation of air condition- 
ing equipment that is expected to make it 
possible for men to work at depths pre- 
viously uninhabitable. Says Industrial and 
Engineering Chenustry: ‘The Rand pro- 
duces about half the world’s gold with the 
amount definitely limited by conditions in 
the deep mines, some of which already ex- 
tend to 8000 feet below the surface. Here 
temperatures from 100 to 120 degrees, 
Fahrenheit, combined with a humidity from 
90 to 100 percent, definitely limit operation, 
and while there is reason to believe that 
the richest deposits of gold lie at still 
greater depths, it has been humanly im- 
possible to work them. 

“The plan is to force dry, cold air. travel- 
ing at a rate of approximately 30 miles an 
hour, to the lowest parts of the mine. This 
will cool and dehumidify, as well as thor- 
oughly ventilate, these remote depths where 
men strive for the precious metal. ’Phis first 
installation in the Robinson mine must be 
regarded as something of an experiment on 
which a half million dollars is being risked, 
but the chances for success are large and 
the return on the operation promises to be 
most gratifying. There are doubtless other 
instances where air-conditioning will allow 
further production of gold. We are told that 
in Nevada, for example, some mining op- 
erations were abandoned because of work- 
ing conditions in the mines, even though 
not so deep as those in the Rand, rather 
than because of lack of ore. 

“A great increase in the production of 
gold, according to the economists, would 
support amply any possible trade revival, 
enable the world to return to the gold 
standard, greatly restore confidence, and 
cause commodity prices to rise. In fact, it 
would quickly change the present world 
economic situation and multiply the num- 
ber of those who can smile.”— E. B. 


Fooling the Fiah 

AFTER reading the article “Angling Has 
Scientific Angles,” in our July number, 
Mr. Paul L. Rittenhouse of the United 
States Printing and Lithograph Company, 
Chicago, obtained some nickel chrome wire 
from the Gilby Wire Company, and used it 
as a fishing line during a recent trip. A 
report of the results obtained follows: 

“Its advantages over silk line for deep 
trolling (as well as for shallow trolling) are 
quite interesting. The sensitivity to 
is an entirely new sensation — just exa8Hy 
as though one were connected with the fish 
by a telephone line. It is obvious that be- 
cause of the absolute lack of stretch in this 
wire, a very flexible rod must be used for 
sizable game fish from three to ten pounds 
weight, as the danger of pulling the bait 
out of the mouth of a game fish, which is 
usually lightly hooked, is much greater. . . . 

“I not only failed to lose a single fish, 
but actually booked every fish that struck, 
with perhapa one exception. 

(Ftease turn to page 274) 
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A Trade Mark is an intangible asset of a bu^^iness, yet its 
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Here, in one handy volume, written in non-lcgal terms, is 
a simple yet comprehensive interpretation of the Federal 
statutes and the body of common law relating to trade marks 
and unfair competition. 

Price $1.00 postpaid 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


E xtremely few have made Gregorian 
telescopes, but Mr. W. F, Decker, 
whose romantic address is Mizzentop, 
Christmas Lake, Excelsior, Minnesota, has 
made one having an adtled reflection and a 
side-door eyepiece (non-perforated type). 
He describes it thus: 

*The difficulty of making an optical flat 
or an accurate spherical mirror for testing 
purposes only, need no longer deter the 
amateur who has the ambition to make a 
compound telescope; these accessories are 
not absolutely necessary, as once believed. 
Kirkham*8 method of testing Grcgorians 
from foci is entirely practical and within 
the capacity of anyone who can make a 
good Newtonian telescope. 

“My first telescope, illustrated in the De- 
cember, 1933, number of Sc ientific Ameri- 
can, was a six-inch Newlouian. I afterward 
made an eight-inch, //9, Newtonian which 
proved so much better than the first that I 
had no further use for the six-inch. It then 
occurred to me that I might use the six- 
inch tube for a small Gregorian. 

“I decided, in the first instance, on a fl- 
inch //5 primary, with a 1.75-inch sec- 
ondary, making p=7.5 inches. These values 
arc in proportion to llindle’s example in 
^Amateur Telescope Making’ and fit into 
my fl4-inch tube as though it were made 
for them. It took just one month of my 
spare time to make the change, and I now 
have a good compound telescope of con- 
venient dimensions an<l considerable mag- 
nifying pt»wer. Because of the small size of 
my primary, which was limited by the size 
of my old tube, 1 did not seek a very high 
magnifying power; but the new telescope is 
very satisfactory, and I feel amply repaid 
for the effort. 

Optical L(^-Out for 



Mr, Decker and his Gregorian 


“My Gregorian is of the non-perforated 
type. (See drawing.) I use a one-inch 
prism located about a foot from the primary 
mirror. This comes near enough to the 
declination axis to make the eyepiece al- 
ways convenient. Instead of an adjustable 
adapter tube, I slide the block which car- 
ries the eyepiece tube between two of the 
strips of my wooden telescope tube, and 
pick up the focus wherever it may be. I 
have a thumb screw adjustment for ac- 
curate focusing. 

Gre^oriar^ Telescope 


“While it is necessary to keep rather 
closely to the values of /, p and p* employed 
in determining the RC of the secondary, the 
latter can easily be figured by KirkhamV 
method, even though / and p* vary slightly 
from assumed values. This is fortunate, for 
it is extremely difficult to keep these dimen- 
sions from varying slightly during final 
polishing and figuring. 

“It is better, in this case, to keep the 
value of p constant, and absolutely neces- 
sary to figure the mirrors accurately. 

“The primary must be a true paraboloid 
and the secondary a true ellipsoid. It both- 
ered me at first to know how I was to de- 
termine when the secondary was correctly 
figured; but I found it was only necessary 
to apply the test for a perfect spherical sur- 
face ; in other words, an apparently flat sur- 
face, with the pin hole at one focus and the 
knife edge at the other. In such a test an 
ellipsoidal surface will appear perfectly flat 
at the outer focus. This test is really more 
delicate than Foucault’s center of curvature 
test, for the reason that conditions are pre- 
cisely the same as when a star is under 
observation — ^which is not true in the other 
case. 

“Any variation of /, p or p', of course, 
varies the amplifying power slightly, hut 
this is relatively unimportant. 

“It took me several hours to line up the 
optical elements properly, as this is tedious, 
but only slight adjustments were after- 
wards necessary. 

“I secure the telescope to the saddle by 
means of leather straps, and take it into 
the house when not in use. My long focus 
Newtonian fits into the same saddle.” 

Figures 1, 2, and 3, show the optical lay- 
out and details. 

JS^d l/ieu) 



Mr. Oecker*f drawing of the optical layout and dotolli of hi! Grogorion 
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A 9-inch reflecting telescope. The 
mounting was made by the Rev. 
John J. Goergcn of the Maritt 
Novitiate, Prince Bay, Staten Island, 

N. Y. and Father McKenna, a fel- 
low-professor at the same institu- 
tion, with the assistance of two stu- 
dents, as was the observatory below 

S O much for Mr. Decker’s Gregorian. 

From another worker who is making a 
Greg we have received the following com- 
ments, suggesting that the Greg is not a 
suitable job for a beginner (we constantly 
receive inquiries from beginners who want 
to tackle one as their maiden job) : 

**The biggest job about the Gregorian 
IB the mounting. I find that the positions of 
the Greg mirrors arc very critical. Unless 
they are exactly right, you get blurred im- 
ages with tails. It is a tough job to line up 
a system of this sort, and it is highly im- 
portant that provision be made for adjust- 
ment in every direction — lengthwise, cross- 
wise, tilting, and so on- and for locking the 
parts firmly after they are once set cor- 
rectly. A Greg is not a job for a beginner 
— it’s a difficult job for any one. The liigh 
magnification of the Greg results in a small 
field, and it is hard to keep objects in view. 
Jupiter sails across it like an airplane ” 



Th« observatory made ’by Fathen 
McKenna end Goergen. Its radius 
is six feet. The roof is made of 
weittscoeting covered with canvas, 
and revolves on eight two-inch ball 
bearing casters. The main part of 
the building U ocugonal in shape 


Amateur Telescope Makers 

To make a GOOD teleseope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

Wo offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A Nix.indi t«U«coi>« MIRROR OUTFlTt— -glais. pitch 

and rougai-— All you naad to grind and polUh a <j(jK[)D 
parabolic concava mirror is only ^5.0Q 

A auitabla EYEPIECE:— ^positiva, achromatic #4.00 

A ona-inch pritm:— -a really accurate ono— that will not incro' 
duca the diatortiont found with poor onaa, that ruin the defini- 
tion of even a good mirror #6.00 

With fheae, and patience and Intelltgance, you can make e 
REAL ASTRONOMICAL TELESCOPE. 

f^e will also answer your questions and test your mirror. 

These services ore free. fTrite for our price list of supplies. 

JOHN M. PIERCE 72 Harvard St. 9 Springfieldf Farmonf 



AMATEUR TELESCOPE MAKERS 

Wc ship materials anywliere at tlic lowest ))ossil>lc pnecs foi first quality merchari' 
clise Reflector Alaking kits include glass discs of piopei thickness, eight grades of 
Alirasivch, Polishing Materials and Simple Instructions, sizes 4" to 12" 

Eyepieces, Prisms, Rack and Pinion E>cpicce Holders, Kinders, Cells, Com- 
Ijlele Mountings and parts, finished, lough cast 01 jiipc fittings, Silveimg and Lac- 
quering, Books on Telestope making and amateur observing. Technical advice and 
mirror tests free of charge, our service is yours until your minor is finished; Com- 
plete Equatoiial and Portable Alta/imuth Telescopes leady foi use 

Send Cc ill stamps for 24 PVGK FELLY ILLI'SIRXTED CAT.ALOGUE. 

TINSLEY LABORATORIES 

.3017 Wheeler Street Berkeley, California 


TELESCOPE MIRRORS 

ALUMINIZED 


Evaporation ProceM 

Aluminum provlUo* ifw mo-<t perfect reflertlng lurface 
knuwn tiKliiy It is prHithiiUy nini tiiriiUliliitf otrn In 
the piMire.t Htmonpherc CojiI Is more permiinont than 
>nver Cost iB rcBsuiiublo No Uiquer required. Prke, 
fuinliihod on requeiit 

AMERICAN TELESCOPE CO 
4008 Addison 8t Chicago. Ill 


We Have the Following Telescope Parts 
For Sale for Immediate Delivery 

I’enla PrlMii, ISth of inch .. 1 1 75 

l.iirKC I'rlNin, total reflertlun 90 tlegrreB, 1% Inrh $4.00 
i’'(MUiilng adjuBtahto eyv>pli*<e \>Uli <*>« and Held 
lon<t $3.00 

Krcrtnr ai lirninattc ol»jertl»i* 7^4 liuh fmus hy 
I >/4 iiu It, two lens, hrass tulie $3 00 

Ohjeithe 14 In. focus achrumallc lens. 1% in dig $1.50 
WEIL’S CURIOSITY SHOP 
20 South Soeond St Philadolghls, Pa. 


MIRRORS SILVERED 
and LACQUERED 

BRASHEAR’S RROCB88 

6"— 12 25. 8” to 10"— $4 00, Not Prepaid 
Let an cxperlemcd ihvnilBl Hihor >our mirror. 

a. L. SOUTHER. Ph D. 

239 Bevarly Road PltUburgh. 16. Pa. 


TELESCOPE MAKERS 1 

Here'S your opportunity to build that extra telescope 
at remarkably low cost 9" dtiCB. 1" and thick. 

Kuaranteed quality Complete aet. Including 2 glass 
abrasives, pitch, beoNwax and muge, for only $5 

PRISMS GUARANTEED SATISFACTORY 
f-a" or 11/18"— $1; r— $2 75; |«/,"— $4.50; I*}'."— $8 

EYEPIECE HOLDERS, raek and plnitn. Im 
proved modal. Precision mado. Standard I 'A ’’—$7.50 
RAMSDBN EYEPIECES— Rnast guallty lansas 
In brass mountinss. standard l^A^dlam. 

A" or '/s" F.L. . . $4.00; r r.U. $2 50 

F.L. 8 IMS gyopleso stud W dU „...$3.00 

7«/iX PERISCOPE mado by W0LLEN8AK . 

Cost Oovornmont $67 50 . $5.50 

ADJUSTABLE SPIDER PRISM HOLDERS.. ..12.50 
Free eatalop on Tflenropeo, Mfrroseopos, Binocular*, 
rte Complete /netructlons tor Trlmeope Making, lOe. 

PRECISION OPTICAL SUPPLY CO. 

991 B. I6$8d Strut N«w York City 


Wm. Jllogey & Sons, Inc. 

Founded JS89 

HigheKt grade visual and photographic re- 
fiuttlug tclescopuH. Write fur catalogue. 

Plainfield, N. J. 


AMATEUR TELESCOPE MAKERS 

You will certainly be Interested In our new 
plan of helping you eonstiuct your telescope. 

Writs for BULLETIN Q-34 
PARTS SUPPLIES 

ALVAN CLARK A SONS CO. 

60 Day Street, W. Somerville, Mate. 
Faetory, Cambridge, Masoashusotts 


Optical Specialtieo 

For the .'dudent, chomUt and amateur ae- 
tronoiuer Catalog Hating apectroacopea. tol- 
eR< opc.i. ndcroscopea. grating repllcan. lennea, 
pilNinH. ultra violet lampH and nitera, etc. 
ten centH Kefiiuded on dollar order 

LABORATORY SPECIALTIES CO. 
Box 129 Wabaah, Indiniia 


voi-l mm FYEPMCCEtt 

Fi)uU> kit with at lesHt one nr two solid ocuUrs They 
hiive a tran<«perency ton poroont groator thsn the two lens 
form and are free from trouldoituine gliusts This together 
with perfect ac hroinatlKm inakox them ideal for planetary 

doltttl F«mh 1 U'ligtiiM 4“ ond ^4" price $6. UO 

C H. NICHOLSON 

2912 N. Raelne Avonuo Chloage. III. 


ALUMIHIZE 

Aluminum deposited by evaporation and con- 
densation in high Vcicuum makes an ideal sur- 
face for tele.scope mirrors and secondaries. 
Prompt service on mirrors up to 14 inches. 
Opaque and half coatings of other metals to 
order. 

Prices Reasonable 

LEROY M. B. CLAUSING 
9 907-9509 Vx Lincoln Avo. Chicago, III. 
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AU ILKTRIC 

AU-WAVI AIR SCOUT 

ONLY SET Of ITt KIND IN THE WORLD 
This powtrful little let 
operetei dirertly from 
ly bouHe llshtlng clr 
. jlt. either • c or d o 
It iNTlnge Jn all utand 
ard hroadeaat statlona 
and alio police rails 
fotvlon statluns. code 
Atlantic 

s dr if. o. cttfii p j, 0 n • conversations 
P*» Pimhma V » 9m S», | flve plug in colls 

to cover hMful from 10 to IIO iiKlHrs (oinpatt and 
IlghU-makes an ideal twrtablo W 111 operate several 
hesdsets slmaltanrously Works on a '^hort indoor aerial 
\ETt OCT, wlUi tuo tubes earphone iHu 

* • • ' - ' - ■"JO inerters 

Postpaid 18 50 
$8 00 



COMRLE 

e^lls (Oterlng band from 70 to O'iO meters 
roMly tt glut In Md itse Postpaid 

Hama as abo^e. less eHr|ilione Postpaid 
Three extra plug In lolu to eo\er iiuoil from lu 
TO meUra— 6fle each 
All EMttrle Air Seout AmpliOar-Htvorks with elertrJo 


or hattcr^^ nuMlels 


lonneets to sit in place of ear 

phones Thre«e tubes (l>nantic speakir Enormous 
\nluroe Fontvn ahitlona on apeaker Ready ta uM 
Including tubes $12 50 

Flee rinulais available 

Battary.Operatad All-Wave Air Seoul complete 
nith tube, earphone, two colls ready to use (less In 
rsponslve batteries) $5 85 postpaid 

Auiie iNomnaiNo msmun 

gif iPfl 

•SPaHiPtoM • Oapt.M • NaevVarh. N.V. 





^600 POWER MICROSCOPE $0 50 

Triflt Okjidive IrawaMipa ‘‘PralaeaMaal'' 

TIIP NEW MUPPR TOWPH 100 X TO <W0X 
UKOWNaCOPE. Th« QUALllY 
•ntWylna tlw damaati /or ultra htah powar at luw 
P€>^ SultatAntiaUv and pranh^ mada Niekalal 
UiM and machined brnaa iMtrla. Compound lanaaa. 
latraa oouaara mirror Haavy tdtinc baaa with 
lavar for liMkinc it at any ancle Fine rank and 
I inlna foruninc with 1 wO adjiiatinc wherla 
Power 1 00 A to MOX In aix atapa l^war M «ari^ 
by rutatinc tka dual proof A nbiaeliwa aoaepieee 
or by adjnatment of (H« evapiaaa C omaa MKn^ete 
with fine wind anrryiaf laae pra|>arad and pl*iii 
alklaa inatrnotion iiook and clabornta A piece 
ant If dimeciniK inatruineiita mounted In carry ini 
oaaa Only as AO poati ai I 

^ Optical Catalog Fraa 

EROWNSCOPE 



Write tor 

FrU* laat 


AMATEUR TELESCOPE 
BUILDERS 

Over 25 years manufacturing quartr 
and gUes optlis fur scientific In 
<ttrumcnts Is your assurance of lur 
reit optical parts and supplies 

A 0. Janet Ogtieal Worka 
Cambrldft, Mata. 


SPRINGFIELD RIFLE MODEL 1903 



Cal. SO, 8% pounds 43 inches Iona 24 Inth barrel as 
semhiod and reflnlMlied without ha)onet at redufcd prbe 
fid 50 flail cartridges $9 50 per 100 Illustrated catalog 
1883 304 pages Array Naiy equipinint mailed for 50 
cents NEW circular for 3c sUnip Established IBtij 
FRANCIS BANNIRMAN SONS, 501 Wway, N. Y. City 


TIN MILLION 

STORY 

PLOTS 


— aW ^•rfM'^oaa ba buBt with it a aU 
uf i lOl uLNIK 8ndq^ hv aditota 
and Amarloaa !■ lotion (lug I, wMalv uad 
by aiti ia aaa f ul atrthora and MoUnn Piatura 
Mtudloa. Equally ratual ta to pnifa ' 
or new writer BooUat freai 



AGENTS 500% PROFIT 

OUARANTICO GOLD LIAF LCTTIR8 

For Htora franto and nlfiaa windoam. Aarona eaii put them 
on. tree aampUa. Ubarat vKar to naoaral acanta. 
MPTAIItO IFrriB ro 440 N <%rk Hi rtucage 


ONYOURaUNS 





I 


Don*t let yoiir gane ataisti I 41 « Isi 
tlsu aorakaoft ■ocusnnUtlnc cobwoba, 
waltins that **dsr«nm** hvsitiiis 
trip. Uau thoaa g«iu r«f«I«rly 
rickt ut hoaia l« Improvu yoor abooUns 
•ad wUa iralaabU 

Sand ala •«•!• In atampa lor fall Infonaae 
Itwa •boat tbu N«ll«a«l RlRq Aaaoolatloa 
plan for laiprosrism yoar abaatlaSf at 
boBi»w— and a aaaipla aa|»y af TBS 
AMERICAN lUrLEMAN aaacaalaa. 

NATtONAlL RIPLR AStOCUtlON 

172 Barr Bulldliif WaaMaftaOr D. 0. 


THE SaENTinC AMERICAN 
DIGEST 

(Continued from page 271) 


'*The Scientific American article sug- 
gested fine gage wire chiefly for its low 
visibility. 1 do not know the mental process 
of the fish well enough to know whether 
this IS actually a fact, but it is a fact that 
this fine wire actually disappears as soon 
as it stnkcs the water. 

“I expected to have trouble with kinks, 
but found no such trouble except when land- 
ing a fish, which I always do with my hand 
over the side of the canoe. 

** Accurate casting for bass is obviously 
impractical with this line, but 1 found that 
short casting under rapids where the large 
fish come, ‘•upposedly to gel an easy meal, 
18 entirely practical. 

“An additional important advantage is 
that this wire line seems to free itself en 
tirely from water when reeled in, which 
avoids the awful bore of drying silk line 
“Having caught lake trout and wall-eyed 
pike exclusively on this trip, it is evident 
I was not dealing with fish that swallow 
the bait. In fact, almost every fish I caught 
was extremely lightly hooked.** 


More About Fire Walking 

C AN a human being walk barefooted over 
red-hot stones? A note on this ques- 
tion, published on page 260 of the May 
number, has brought the following com- 
ment from “T.N.S.R.** of Madras, India, a 
medical worker* 

*1 was an eye-witness to at least two fire- 
walking ceremonies and was indeed struck 
by the remarkable freedom from injuries 
which characterised the ntual. At one of 
these which 1 saw at Pallavaram, in the 
Chingleput District, there were 18 men of 
ages from 18 to 65, who participated in the 
iitual. The fire was about 16 feet by 12 
feet by 4 feet deep and was made up of 
huge logs of wood which were allowed to 
burn for over six hours before the men 
went into it barefooted and with only a 
wet loin cloth on their person. 

“These men took a bath immediately be- 
fore they got into the fire, and with the 
wet loin cloths on their person, freely 
walked over the red-hot embers, chanting 
some weird religious songs. 

“The only rational — at all events, what 
appeared to me to be rational — explanation 
was that these fire-walkers smeared their 
bodies with the juice of some leaves, which 
had the remarkable property of desensitis- 
ing the skin to fire. Other explanations 
ascribe the freedom from injury to mystic 
and occult powers, and to religious fervor 
in the walkers, which transcended all phys- 
ical feelings. 

“In the second instance 55 men took part 
in the ceremony but only one was hurt. If 
the whole thing was a fake, how can we 
explain this observed fact of one man beings 
injured? 

“1 honestly feel it is not a stunt. But, at 
the same time, I cannot for one moment 
reconcile myself to the idea that fervoiv 
however deep, can save the victim from 
physiological Injury. It must therefore be 
some sort of cocaine effect that is Induced 


Authors, 

Writers, Speakers 

Technicai and ScienHfie SubJeeU 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
•uggestions for rewriting giv- 
en; possible markets quoted-— 
jflaOO per thousand words. 

Every manuscript •^serviced” 
by two active editors of long 
experience* 

Speeches and manuscripts 
prepared or rewritten at special 
rates* House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 


“The title should read . ‘Why People 
Don't Like Ua' The book shows 
what qualities are displeasing to 
others and how they may be elimi- 
nated ". — New York Sun. 



Why We 
Don’t Like 
People 


By Donald A. Laird, 
Ph D . D Sc 
Professor of Psyiholouy 
Colffottf Unixcrsttv 


200 Pages 6 x V/i >2 Chapters 


r : mattera little how much you know, 
how good looking you are, now much 

money you heve, if you ere out of tune with 

the people and things about you. If you ere 

“maladjueted"— a eociel or bueiaees mis- 
fit— you can*t go far in thie world. 


No leaf than 10,000 testa were taken of 

buaineas men (originally paid for) to de- 

termine Juet whet pereoneiity cherectene- 
ties mede their owners unpopular with 

their fallow!. The etudy produced evidence 
that 80MB PORTY-ilX TRAITS ARB 

? P DEFINITE IMPORTANCE IN DE- 
BRMININO THE EMOTIONAL At- 
TITUDB OF OTHBR PEOPLE TO- 
WARD U8 Theae treite the author die- 
cuiite in detail. 


The laymen who hea never bed guidance 
In analysing hie own feiluree end ehort^ 
eeminfa will find thie hook intereetlng ind 
helpful. The author bee purpoaely written 
thli volume in non-technfcel Unguege. 


$ 2.65 


poMpfid 
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How to make your mventioiupay^ 
How to secure the ntarost in legal 


protection 

The man who conceives 
an invention has before 
him a vision of rewards, 
but much must be done 
before that vision be- 
comes a reality. There 
are patent rights to be 
secured, pitfalls to be 
avoided, business op- 
portunities to be sought 
and handled in certain 
ways. To guide him on 
his way is the aim of 
this lx>ok. 



Just published’^Jnd edition 

Inventions, Patents 
and Trade-Marks 

By Milton Wright 

Attorney and Counsellor at I aw, foimerly 
Associate Editor, Scienttfii American 

230 pages, 3 Vi x 8, ^2.63 postpaid 
Send orders to 
SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 


Tine counts In applying for patents. Send sketch 
or model for instrurtloiiR or i^rlto for free book, 
"How to Obtain a Patent" and Rerurd of Inron- 
tlon" form No charge for Inforinatlun on how to 
] proceed. Clartaea A. O’Brien. Rcflatered Patent I 
Attorney, 548-V Adams Bulldina, Washlngten, O.C. 



INVENTOR’S UNIVERSAL EDUCATOR 


Contains 900 mechanical movementa; 50 Perpetual Mo- 
tluii, Inatructlon on procuring and lelling patents and 
selecting an attorney, etc Kuggests new Ideas Price |l uo 
poatpala in U. 8. A. Address Albert E. Dlatarleh. 

I02H Ouray Bulldini, Washington, D. C. 


INVENTIONS WANTED 

PATENTED— UNPATENTEO 
any algo, any material, for any legitimate purpose. 
Beaky lllfR. Co., 78 High 8t., Torrlngtew, Conii. 


Eiperiiiieiital and Model Work 

Fino Xnatrumenta and Fine Machinery 
inventinni Developed 
Bpaelal Toola, Dlei, Gear Cutting. Etc. 

HCNBY 2UNR, Ifio., 187 Lafayette 8t.. N. Y. C. 


ELP FOR INVENTORS! 


Mllltom have been made from idosa properly do* 
raliMd and protocted. Bold ua a rough aketch or 
model of your invention and we will submit com- 
pleto report backed by thirty yeara’ experience. 
rteSdamlal servlet: bank referenrea furnlahed. 
MbdorB aquipineni. Wo also manufacture Inren- 
tipns in any quantltlM at low coat. Free booklet 
"Making Inventions Pay" lent on reauent. 

eRE10fllTTDOLe01HFANY,09pt.H.CIa8lnnatl.O. 


in the walkers by the previous application 
for some days or hours or even perhaps 
minutes, of some powerful juice which, 
while producing this effect, is not washed 
away by the bathing to which the walker 
subjects himself before the assembled audi- 
ence — apparently to show them that they 
had nothing on their bodies to protect them 
from the fire. 

“I would like that you invite a free ex- 
pression of opinion on this matter from 
your readers over the globe.” 


Tail of White Rat is Mexican 
Medicine 

W EIRD medical prescriptions that savor 
of the long-ago are faithfully followed 
by Zapotec Indians, it appears from an un- 
published report by Dr Luis G. Cabrera, 
formerly of the Mexican Department of 
Anthropology. 

The tail of a white rat placed against the 
heart will cure St. Vitus* Dance, these In- 
dians of the Monte Alban region believe. 
Blood of frogs or snakes mixed with lard 
forms a pomade to stop bleeding. Surgery 
is unknown among the modern Zapotecs. 
Broken bones are set in rigid leaves of 
maguey. 

Powdered frog is the remedy for dropsy. 
River sand is taken for intestinal ohst ruc- 
tion. Scorpion bites arc treated on the prin- 
ciple that like cures like. To heal the bites, 
scorpions are mashed up in mezeal, an al- 
coholic drink which Mexicans also use to 
prime gasoline stoves when they refuse to 
burn. 

These Indians are innocent of ordinary 
facts of anatomy, such as circulation of the 
blood. 

Except in cities, Mexico has few doctors. 
Only in the large towns are there modern 
drug stores, with druggists* who understand 
modern remedies. Medicine is largely in 
the hands of native ciiranderos, and these 
are no longer skilled as they were in pre- 
Spanish times, when Indian science was 
better regulated. 

However, in the past few years, state 
health departments have grown up. The 
federal government sends trained health 
squads to scenes of epidemics, and uses the 
rural schools to instill health propaganda. 

The writer just witnessed vaccination of 
Mixtec Indians against smallpox during the 
weekly market day in Tlaxiaco, when thou- 
sands come in from the hills. Local troops 
pushed the first unwilling subjects into the 
tax collector’s office where one visiting gov- 
emment doctor and five school teachers 
made inoculations. The first Indians vac- 
cinated, resentful of their companions who 
had thus far escaped, caught the others and 
brought them in themselves. Indians are 
not afraid of being hurt by vaccination 
In fact, they are likely to have faith only in 
I treatments which hurt or draw blood. — Sci- 
ence Service, 


Photoeleciric Relay for A. C* 

A new photoelectric relay, designed to 
operate on 110 volt 60 cycle A.C., is 
normally supplied with contacts having 2 
amperes, A.C. non-inductive load capacity. 
A speed of 600 operations per minute can 
be consistently maintained. The circuit can 
be so arranged that no plate current is drawn 
from the amplifier tube except while the 
light beam is interrupted, thus increasing 


Tli« Type RF-6 

TERROMETER 


Patent Pending 



A Geophysical Instrument 
For Exploring The Subsoil 


Ropretenfing the most modern mosni for 
dotocting tho prsssneo of burlod or tub- 
msrgod mastot of •l•cfrically conductivo 
matoriali, such as gold, silver, copper, 
aluminum, brass, iron, ore beds, metellic 
deposits, etc. Economical and simple to 
operate. Highly sensitive. Moderately 
priced. Write for Catalog G, which de- 
scribes this most modern method of ex- 
ploring the subsoil. 

ENGINEERING llisEARCH CORP. 

Suite 326, Glddens-Lane Bldg. 

Shreveport, Louisiana 


AMAZING NEW INVENTION 


electric ^ye 


PmctlijRi, 

elmlrln rainy 

«*(• ali kniMrimaot. UtyMilion. adiMatlun. 
Ilomf. ntoro, fnclory up«> Unarontcwl 
Sa.eS Rand for MIKE rirvulnr 

8 rrnijy to ti»a aat uiw. 

J. THOa. RHAMSTINE* 

BGfK. e, see iMuiei*n, PGti^, Mich. 


Conlrnla lichta, 
■lean, dteplaya. 
ball*, ate., OMgr 
•larin aaiMip. 
Many noval uaaa! 


lATURE READCI 

^amdCollbctops or ^ 

ICUIRIUDSA 

or ALL races 

Fscno roR FRecOtaiooud^ 
OP BOCKS ON 
sSOEMnne SEXUALlAi 
FANTHRCPOLCGICAM 
_ CSOTCRIJCA _ 
rUNCXPVJROATED CLASSICS 1 
OCOTICALLV lUUSnUTCD J 

Racial Arta of Love 
MAGICA SEXUALIS 


All FALSTAFP anthropological booke tm. 
the Lore Relations of Mankind are enthrikU*‘^ 
ing, highly informative documents by 
thoritics of international repute. That it 
why the FALSTAFF list of pernu^ent sufhi 
seribers reads like a *‘Wlio*s Who** of 


Anerka’s Sophisticated Intellectual Arktecracy 

I rnSuwrrw^ 

Depi. Its, 230 Filth Ave., New York, N. V. 

Please send me free illustrated ' 
catalogs of Amatory Curiosa. ^ 

I ATama ^ge 

j Address .... , 

I City State 
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Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

73 Branchai located in 
Graater New York 
Established 1853 



The Midget Slide Rule 

rqiinla n IS In. ■tmight fllda ruU in pr»- 
, UioM IU« A. B. C IV. n. 

Hinnrv, AiM an<t Olv«ui 

flivtw Irti fuMrtioiw to I mintiti 


. .. , n I'rW with 

Pnhrikoid oMw and ' 

l;i 00, ruh or O O 

nnt Mt^Natory Clratilnr* fro*, 


uia. « la iTiee. wicn 
and Jnstfuetlon Bonk^ 
~ b. Monty back li| 



GEARS 

In Stoek— Immediate Delivery 

OmM! tiMad rtdiMNwr. •t'moktta thriiat 
tMnriiiKa, lUalltit Muplinoa iniUaya, tta A 
fiompltu UiM la f*rrlM in our Clikuieo atonk 
( nit nlan quota on aimainl tanra ol nnv klml 
Band iia your hitia prlaui nad tMquirlaa. 

Write fer Catalei Ne. 20 
CHICAGO GEAR WORKS 
789.773 W.JackMB Bhrd . CHICAGO, lU 


’*®^-'' 22 r« 33 Q..<PUNTERS 




iMCOHPomATtO BAorroMtConM 


WORLD WAR RBLICS 



FOR CLUB HOUSE OR DEN 
Virkere Aircraft Machine Ouru — coni the Govt about 
$700 each — rendcretl un»ervlf«ab1e without marring; 
Juat releaaed by War l>ei>t Weigh about 83 Iba. Hend 
M O, rheck or l>raft for $7 75; or on receipt of 
t1 00 will ahip COD. by expreaa. 
riALA OUTFITS, Ine.. 47 Warren St, New Yerk 



CHEMISTS 

NEW CATALOGS 

Catalog lilting 10,000 rbciDirals. drugi, 
fla\Ar>4, el# and 1.700 iclentiflc booka, 
lent for 88c Catalog with 3.000 illua> 
(rationi of laboratory apparatus 50e, 
Glasa StUl ai llluidrated, Cap. 1 Qt., 
$9 00. 

LABORATORY MATERIALS CO. 
637 Etot 7 1 at Stroot. Clilosso, IIL 


Nt V CHEMICAL LAB SUPPLY Cat^lo 





KCMKIT CHEMICAL CORF. 


tsse JOfiilipM smgcr.BwooKLYii, 


■MMinSS 


the life of the amplifier tube st slow or 
medium speeds. 

G-M Laboratories, Inc., makers of the 
photoelectric relay, state that it will operate 
reliably on changes in illumination as small 
as one foot^iandle or less, and when used in 
conjunction with the proper light source 
can be operated at distances as great as 90 
feet with white light and up to 40 feet with 
an infra-red invisible beam. 


Naval Aircraft 

APPROVED by the Navy Department and 
Jl\. passed on to the Budget Bureau, a new 
program calls for naval aircraft construction 
of upwards of 500 planes. Half of these arc 
intended as replacements and the other as 
expansion planes. The new aircraft carriers 
Enterprise and Yorktown will be taken care 
of by this program with 108 planes each. 


Forest Plantings Trebled 

T ree planting in the national forests 
was nearly trebled last year, the United 
States Forest Service reports. And the 
plantings for the calendar year, aggregating 
69,215 acres, were well over three times the 
annual average for the five preceding years. 

The regular forces of the Forest Service 
planted 13,236 acres. Civilian Conservation 
Corps* plantings amounted to 45,843 acres, 
and N.I.R.A. planting crews accounted for 
10,136. Forest Service crews operated in six 
of the forest regions. Ninety percent of the 
C.(].C. plantings were in the Lake Slates 
region. 


CURRENT BULLETIN 
BRIEFS 


The Progress of Bronze-Wkldinc de- 
scribes correct practice for this work, 
and its advantages in joining the more com- 
mon metals. Write to Scientific American, 
24 West 40th Street^ New York City, for 
Bulletin 1 1 B. — 3 cents postage. 


Elementary Placer Mining In California 
AND Notes On the Milling of Gold 
Ores. (The April and July 1934 quarterly 
chapters Icombinedl of the California Jour- 
nal of Mines and Geology.) This is a bul- 
letin of 200 pages, well illustrated. There is 
a selected bibliography on both ore milling 
and placer mining. State of California, Di- 
vision of Mines, Ferry Building, San Fran- 
cisco, Calif. — 90 cents, postpaid (remit by 
money order). 

The Testing and Qualification or Weld- 
ers deals with oxy-acetylene welding, the 
purpose of the booklet being to outline sim- 
ple tests for measuring the ability of weld- 
ers. Write to Scientific American^ 24 West 
40th Street, New York City, for Bulletin 
11 cents postage. 

Plant Propagation is a well-illustrated 
pamphlet dealing with the methods of 
propagating fruits and ornamentals such as 
roses and evergreens. It has been prepared 
by Dr. H. B. Tukey, and is sent free of 
charge on application to the New York 
State Agricultural Experiment Station, 
Geneva, N. Y, 


CUN CRANKS 

Amateur—Professional 

All Who Admire the Beauty of the 
Modern Sporting Fire-Arm May 
Now Revel to Their Hearts' Con- 
tent in the Collected Lore of the 
Fine Art of 

• The 

MODERN 

GUNSMITH 

By James V. Howe 

P UT aside your guns for the mo- 
ment. hie vourtelf to your den, 
and dip into tne pages of the most 
complete two volumes ever written 
on tne broad subject of gunsmith- 
ing. The author of this work, ac- 
knowledged to be one of the 
world's foremost authorities on the 
subject, has displayed a striking 
knack of writing for the layman — 
for those who want to repair or re- 
build guns, but do not have the 
necessary knowledge of the art — 
without slighting or offending the 
intelligence of those readers who 
may be professional gunsmiths. 

We can find no better words in 
which to express the aim of this 
work than those used by the author 
in the preface: "The work as a 
whole is written in the hope, not 
that masters will arise from these 
teachings, but that latent skill will 
be aroused and self-reliance en- 
couraged. . • • Undoubtedly much 
will be found in these pages that is 
obvious to the more experienced 
mechanic, but if I have succeeded 
in lucidly conveying the first prin- 
ciples of gunmaking to the be- 
ginner, I shall feel satisfied." 

Not a point has been misted in 
covering the field. Gunsmithing 
calls for the art of the tool and die 
maker, the cabinet maker, and the 
Instrument maker, and the reader 
is led without a stumbling-block 
through the whole maze. Tools, 
processes, materials, all are dealt 
with in clear and concise language. 

Thii work if in fwo volumof, bsaufifutly 
bound, and printod on koavy coafad 
ifoek. S by 1 1 Inchai. 848 pagat total, 
profusoly illuitratod with photographs and 
partinont drawings. $ 1 5.50 postpaid. 

For Salo by 

SCIENTIFIC AMERICAN 
24 West 40th Street 
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NAMES and ADDRESSES 
of 

MANUFACTURERS 

• If you want to survey a 
certain field of industry, or 
desire to get in touch with 
all of the recognized manu- 
facturers of some particular 
product, we can supply com- 
prehensive lists for a nom- 
inal fee. Write for informa- 
tion on this service, stating 
just what listings you re- 
quire. 

A minimum charge of one 
dollar is made; the total cost 
of a list is dependent upon 
length. Address: 

Manufacturers Listing Service 

SCIENTIFIC AMERICAN 
24 W. 40th St., N. Y. C. 


When ^ou nriie to 
advertisers 

• The Editor will appreciate 
it if you will mention that 

.SCIENTIFIC 
Hn AMERICAN 



FOR SALE! 


Two Author's Book Mss. Sensational, Re- 
formatory, Religio-scientiSc. Will create a 
Btir, Big Royaltiea in sight. Write for de- 
tsUs. it financially able W. O. Smith, 
S734-a Armand Place, St Louis. Mo 


100 Paths To a Living 

A book for lho»e to whom depresalon brin«s rhallengr to 
•tart again: win along new lines. Kdward Mott Wool- 
ley tells HOW 100 men end women found ways into 
job! . beet age limit, Rerted imell buslnesi on srent 
eepital or none, changed ocrupHtlons. traded ability 
for partnership. $1 postpd. 105 pages. Also hla— 
Writing Fer Real Money (advertising) I^inted Holes- 
manshlp laid* “For the advertising beginner or 
who wants lecreta of turning literary leanings Into 
oeah. book is moat enlightening.** Mia osperlence, 
names, prices. $.00 poatpeld. 144 pages. Also hla 
Fres-Uiwlni For 40 Maiatinee. Ills own,»WleneM 
writing for publleation. from beginning $2 00 poatp d. 
$20 pages. All books standard slge and binding. 

WssMwAMSSialR. FubMehers. Paeeale Park. N. J. 


Tells How Trees and Shrubs Are Grafted 
(Circular No. 138, Experiment Station), 
by Dr. II. B. Tukey, describes each step 
in cleft, bridge, bark, and side grafting, and 
bud grafting or “budding” as it is generally 
called. Nvw York State Agricultural Expert^ 
ment Station, Geneva, New York — Gratis, 


Armament Manufacture and Trade (In- 
ternational Connliation No. 295, De- 
cember, 1933), by Constance Drexcl. Several 
former issues of this periodical have been 
devoted to this subject, which has been 
admirably brought down to date by Miss 
Drexel. Carnegie Endowment for Interna- 
tional Peace. 44 Portland St., Won ester. 
Mass — 5 cents. 


News- The Story of How It Is Gathered 
and Printed. This is the story of the 
news— an account of that complex and as- 
tonishing process which within the span of 
24 hours brings the record of events from 
the far corners of the world to the reader at 
the breakfast table. It is a story, beautifully 
illustrated, of u newspaper organization in 
action. New York Times Company, 229 W est 
4‘Ard Street, New York City. — Gratis. 


OVERTONES AND 
ATMOSPHERES 

(Continued from page 237) 


ard atmosphere. This is less than one- 
sixteenth part of the vapor pressure of 
methane boiling at the planet’s probable 
surface temperature of -120 degrees Centi- 
grade, and methane must therefore be a 
“permanent” or non-condensable constitu- 
ent of Its atmosphere. 

On Neptune, the situation may be dif- 
ferent. Ten kilometers of methane, with 
the planet’s smaller surface gravity, ^sould 
exert a pressure of about two-lhirds of an 
atmosphere, corresponding to a boiling 
point of -160 degrees Centigrade. Dilution 
of the gas with hydrogen might lower the 
temperature of cloud formation to -180 
degrees. 

This is certainly cold enough, but a 
planet at Neptune’s distance, receiving its 
heal solely from the sun, would have an 
average temperature of -220 degrees Centi- 
grade, The sunlit side would be somewhat 
holler, but would not get up to -200 de- 
grees unless the escape of beat from the 
surface into space were obstructed. Bui it 
is very probable that this happens; for the 
atmosphere, which absorbs strongly in the 
visible, must do so far more powerfully 
in the infra-red, where the principal bands 
replace their overtones. The influx of heal 
from the sun to the visible surface is some- 
what hindered, hut its escape by radiation 
into space must be much more so, and this, 
of course, lends to make the surface warmer. 

A very similar situation occurs on Jupi- 
ter, for which the theoretical temperature 
(disregarding the effects of atmospheric 
“blanketing”) is -170 degrees, and the 
actual temperature probably about -120 
degrees. 

Whether the whole difference for cither 
planet is due to atmospheric influences, 
or a part of it comes from a slow escape 
of heat from the interior of the body, is a 
problem for future investigation. — Lowell 
1 Observatory, Flagstaff, August 30, 1934. 
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Microscope 


M. 


A new standard-sized microscope with 
standard optics and a One adjustment. 
Just the instrument for the student of mi- 
croscopy. Has double revolving nose-piece, 
concave mirror, rotatable disc diaphragm, 
and large stage. 

If you want a microscope that will do really 
fine work at a reasonable price, 

B&L Microscope FB is ideal. Price2p/^, 

only 

Also a naw book, "Advanturas With the Micro- 
scope," 440 pagas, 345 Illustrations. Covars evary 
phaia of microscopy of tntarast to tha amateur. 
Friee $7.50. 

Write to lausch & Lomb Optical Co. 

444 St. Paul St., Rochaster, N. Y. 


BAUSCH £L0MD 


AMATEUR 

TELESCOPE MAKERS 

Ramsden Eyepieces 

y’—VC—VC — Each $4.00 

These cyepietes aie optically per- 
ft ct, designed for rt Act ting trle- 
siopcs, ana arc not taken from sal- 
vaged instruments 

6" to 8" Mirrors Slivered and Lacquered 
12 00 

Write for Complete List of Supplies 
It is Free 

DONALD A, PATCH 

38 Crescent Street Springfield, Vermont 


SPBUTROSCOPE 

.<hoMs Kun'K (hniliiir soiHum line, moon a rainbow, 
xroroit of hrIUUntly colurt'd metallic spectral litiea. 
New iinention. postpaid $2 *>0 

CUTTING A SOWS. 114 K St.. Campbell. Calif. 


MAGAXma VOR 
INVENTORS 


Sampla Gratia 
INVENTION 

1620 W. First St. Winsten-SaltM. 


N. C. 



SCIENTIFIC— Simple to Use 

Book* 'Revealing Nature* iWosdert/* Free 

Made by world-famous lens speciatists, 
the Wollensak Microsctipe aatlsfles manv 
Botentifle needs, yot a bright 12-year-olq 
cull operate It Reveals miracles 
Nature everywhere around you. YIelcb 
wonderful photoKraphs Endless enter, 
tainment. 

No. 420— MasniSta I00to425 
No. 235— Mainiflaa 1 10 ta 286 
Ne. f5»— Mainiflea 7$ to ISO 
No. 100— MafSiflaa lOO diar 
tilde Set— Makes tildes 
At dealers, or dlred 
(Also C O.D. If nrefemiCT 
ffHorMtee. Day AMerldpi. 

E **Revea11ns $Ri(ure*a 
ftea. describes 
scopes, Blnorulara. F 

WOLLBNSAKC 

920 HiKbea Av#., 
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Books SELECTED BY THE EDITORS 


WHAT ABOUT ALCOHOL? 

By Emil Bogen, M.D,, and 
Lehmann W, S. Hisey 

T his book is aimed mainly at young 
people and it is full of scientific 
facts about alcohol, plainly and clearly 
stated. Many middle-aged readers will 
recall certain sticky, stuffy, goody-goody 
textbooks of physiology largely devoted 
to the horrors of the Demon Rum, which 
the law required their schools to use 
in teaching. This book is an attempt to 
avoid that kind of extreme fanaticism. 
— 11.65 postpaid. — A. C. /. 

THE NEW INTERNATIONAL YEAR 
BOOK 

By Frank H, Vizetdly^ L.D,, LL,D. 

T he events of 1933 will long be 
studied and freifkently referred to 
by those who have an interest in the 
world’s progress. The New International 
Year Book is a sure source of factual 
material and it is interestingly pre- 
sented. The year of 1933 showed a re- 
markable progress in evolving sound 
fundamentals upon which a workable 
economical system has been based. The 
editor of the New International Year 
Book is to be complimented on condens- 
ing such a huge mass of material in a 
compact volume of 856 pages of ample 
size. — $6.50 postpaid. — A, A, H, 

FIRST AID FOR THE AILING 
HOUSE 

By Roger B, Whitman 

E very house owner will find this an 
invaluable handbook as it tells how 
to keep a house in good condition at the 
lowest possible cost. Its practical advice 

E *s based on the questions of 6000 home 
►wners who have written to the author’s 
:olumn in The New York Sun to ask 
^hat to do about household troubles. — 
>2.15 postpaid. 

:reation’s doom 

' y Desiderius Papp 

X 

mU ^this book, which is an excellent 
K ttaishlation from the German, the au- 
Spr hills fused into one long drama the 
acicntihc theories of the earth’s 
P^^reseni, and future, finishing with 
*** of the end of the world ac- 

science. We see the fate of 
we humm* i^ace and meet the future 
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rulers of the world — ants. Then comes 
the end, when the sun becomes a “nova” 
and the little earth is licked up in the 
flames like a leaf in a holocaust. This 
book contains good science all through, 
is good reading and, in fact, is rather 
dramatic. — $3.15 postpaid. — A, G, /. 


HEROES OF THE AIR 
By Chelsea Fraser 

E ither as a running story, to be 
read for entertainment and infor- 
mation, or as a reference book to be 
used to settle arguments as to “When 
was such-and-such a flight accom- 
plished?” this book will find an ever- 
widening group of readers. Now in its 
twelfth printing, the present edition has 
been brought up-to-date to the early 
flights of 1934. After a short chapter on 
the history of flying, the author plunges 
directly into a recitation of aviation 
events from 1919 to 1934. A chronology 
furnishes an excellent summation of all 
important flights during that period. — 
$2.70 postpaid. — A, P. P. 


MAN’S PLACE AMONG THE 
ANTHROPOIDS 

By W, K, Gregory, Ph.D., Prof. Paleon' 
tology, Columbia University 

A REFUTATION of the argument, 
advanced by a small mim»rity of 
scientists, that man is but distantly re- 
lated to the anthropoid apes, and a dem- 
onstration of his close relationship to 
the same animals, as believed by the 
majority. The author’s thesis is based 
on a comparative study of the anatomy 
of man and apes, and is rather technical 
in spots though mainly semi-popular. — 
$2.65 postpaid. — A, G* /. 

IDENTIFICATION OF THE COM- 
MERCIAL TIMBERS OF THE 
UNITED STATES 

By Harry P, Brown and 
Alexis J. Panshin 

T his book was written by professors 
at the New York State College of 
Forestry, for the use of those dealing in 
wood, and it is a very solid, businesslike, 
unromantic treatise and reference book 
— not a book about the ^"pretty trees,’* 
It tells how to identify commercial woods 
positively, not by the old earmarks but 


by a close study of the minute anatomy, 
with the naked eye and with a ten- 
power lens. To assist in this method the 
book contains 274 excellent, large pho- 
tomicrographs. After close comparison 
of these with the samples of wood, and 
with the keys and descriptions in the 
book, there should no longer be any 
chance for argument. Thus a sort of 
“finger print identification” of wood is 
made possible, and misrepresentation 
impossible. — $3.20 postpaid. — A, G. /. 

ATOMIC THEORY AND THE DE- 
SCRIPTION OF NATURE 
By Niels Bohr 

T his book of 119 pages contains 
four reprinted papers by the famous 
originator of the planetary atom con- 
cept. These papers were originally pub- 
lished respectively in 1925. 1927, 1929, 
and 1931. As they have to do with prob- 
lems of the quantum theory, their im- 
plications will be fully graspable to 
teachers of physics and to those of equal 
background. — $2.15 postpaid. — A, G. /. 

BEFORE THE DAWN 
By John Taine 

M ost persons of scientific leaning, 
except those who take all things 
with deadly seriousness, enjoy scientific 
romances, even though these are not 
scientifically true or possible. This book 
is a piece of pure scientific fiction. By 
means of the “electric analyzer” it 
proves possible to review the whole geo- 
logical and historical past as clearly as 
we see present events. On the stage walk 
fighting dinosaurs and other monsters 
of past geologic eras, shown life size 
by means of television applied to emana- 
tions from ancient rocks. The author is 
professor of mathematics at the Cali- 
fornia Institute of Technology, a past 
president of the Mathematical Society 
of America, and a member of the Na- 
tional Academy of Sciences. Thus this 
book reveals the serious scientist at play 
— writing a yarn — and it makes good 
reading. — ^$2.15 postpaid. — A. C. /. 


For sale by 
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24 West 40th Street 
New York City 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Foreign Patent Licensing 
Corporations 

A METHOD by which revenues may be 
obtained by American concerns own- 
ing foreign patents was recently developed 
in connection with the operation of cor- 
porations under the Webb-Pomerene Act 
which permits of combining for export. 
In more than one instance, groups of U. S. 
concerns which were in competition in this 
country nevertheless pooled their foreign 
patents and licensed the European industry 
under this poo! of patents. This rtprescnls 
a distinctly new departure and may suggest 
uses by which concerns which are compet- 
ing in this country, but have mutual interests 
abroad, may l>e able to regulate foreign 
competition, especially in the industrial 
countries . — Journal of the J^atent Office 
Society, 

“Vapex” Mark Upheld 

I N a recent decision of the United States 
Patent Office, First Assistant Commis- 
sioner Spencer refused to cancel the 
registration of the trade mark “Vapex,” of 
Thomas Kerf not & Co., I.td., of England, 
issued March 18, 1924, for an inhalent fur 
the relief of cold in the head, notwithstand- 
ing the previous adoption and use of the 
trade marks “Vicks” and “Vaporub” by Vick 
Chemical Company, of Philadelphia, Penn- 
sylvania, on similar goods. 

The ground of the decision is that the 
petitioner has failed to establish such like- 
lihood of confusion as would warrant the 
cancellation of respondent’s registration. 
The First Assistant Commissioner noted 
that considerable evidence had been ad- 
duced by the petitioner in an attempt to 
show not only that confusion was likely, but 
that it had actually occurred, and held that 
in view of the entire record such evidence 
was totally insufficient to overcome the con- 
viction produced by an inspection of the 
marks themselves that they possessed no 
deceptive similarity. 

“The First Plant Patents’* 

U ^DER the above title a book by Robert 
Starr Allyn is now available, contain- 
ing a discussion of the plant patent law 
and patent office practice. The volume 
should be of great benefit to any one in- 
terested in obtaining a patent on a plant, 
or in any phase of the legal aspect of pro- 
tecting a new form of plant by means of a 
patent. 

The book opens with a reproduction of 
plant patent No. 63, includitig the illustra- 
tion (not in color) of the rose which is the 
subject of the patent, and the two pages 
of specification. This particular patent is 
said by the author to be perhaps the most 
complete and carefully drawn of any. Con- 
tained in the volume are abstracts of 84 
pAiepla gt well as several chapters covering 


the history of the plant patent bilU and 
law. 

Mr. Allyn presents in this little book a 
well-rounded discussion of the whole situa- 
tion, covering not only the legal aspects 
of the actual patents but the effect which 
the Plant Patent Act of 1930 may have on 
those for whom it was originally intended 
to benefit. Since this act is a legislative 
attempt to recognize the plant breeder as 
an inventor, the implications and *he re- 
sults may have far-reaching effects in patent 
office procedure. 

The book is very thorough in its sys- 
tematic arrangement and is provided with 
a comprehenMve table of contents and index. 

Patents in India 

T HK official date of a patent issued in 
India is the sealing date. A patent can- 
not be sealed before four months after the 
Iitiblicaiion of the acceptance of the appli- 
cation in the Gazette of India and not after 
eighteen months from date of application. 

Patents are in force in British India only, 
and ait gi anted for sixteen years from date 
of application, or from priority date under 
reciprocal agreement with the United King- 
dom, etc. Extension may be granted for 
five years and in some cases for ten years. 

Patents of addition are granted for the 
iinexpircd term of the original patent. 

Opposition may be made to the grant of 
a patent in four months from dale of publi- 
cation of acceptance of the application. — 
Journal of the Patent Office Society, 

‘‘Beaver-Penn” Mark Not 
Registrable 

I N ex parte The Freedom Oil Works Com- 
pany, First Asbistuiit Commissioner 
•Spencer held that the company, of Freedom, 
Pennsylvania, is not entitled to register, un- 
der the Act of 190.5, tt trademark for lubri- 
cating oils consisting of the hyphenated 
word “Beaver-Penn” together with the rep- 
resentation of a beaver, all within a rec- 
tangular border, without disclaimer of the 
word “Beaver-Penn.” 

The ground of the decision is that that 
notation is merely geographical. 

In his decision the Assistant Commis- 
sioner noted the decision of the Court of 
Customs and Patent Appeals in in re Ply- 
mouth Motor Corporation, and pointed out 
the difference between the facts there and 
the facts in this case and said: 

“The town of Beaver is located in the 
western part of Pennsylvania in the region 
that is justly famous for its production of 
hydrocarbon oils. Many of the finest lubri- 
cating oils are obtained from this vicinity 
and, indeed, Pennsylvania motor oils have 
acquired a high reputation in the motor 
world. That ‘Penn’ is an abbreviation of 
the state name of Pennsylvania is clear be- 
yond reasoni^le conii’adiction and this 


obviously holds despite the two communica- 
tions submitted by the applicant, one from 
the United States Government Printing 
Office and one from the Commonwealth of 
Pennsylvania, Department of State, both to 
the effect that the proper official abbrevia- 
tion for Pennsylvania is ‘Pa.* No mattw 
what the official abbreviation is, the fact ro* 
mains that any number of members of the 
public write the abbreviation of ‘Penn.* as 
standing for Pennsylvania. It would ac- 
cordingly seem that the mark is no more> no 
less descriptive than Boston, Mass., and it Is 
therefore held that without disclaimer of 
the word ‘Beaver-Penn* registration cannot 
be obtained.” 

F. T. C. Slipulaliong 

S tipulations lecemly announced by 
the Federal Trade Commission include 
the following: 

National Rabbit Institute 
Monroe Green, successor to National Rab- 
bit Institute of Arsadia, Calif., selling 
courses of instruction in raising and breed- 
ing rabbits, asserted that rabbits could be 
raised for profit. “Earn $1,000 to $5,000 a 
year,” he advertised, alleging that “proved 
successful methods show you quickly and 
easily how to make $1 to $3 every hour of 
spare time.” Green agreed to cease adver- 
tising that probable earnings of prospective 
students would be in excess of the average 
amount earned by competent rabbit raisers 
devoting their entire time to the business. 

( harm laboratories 

Charm Laboratories, Inc., 521 Fifth Ave- 
nue, New York (’ity, selling a medicinal 
herb compound designated “Charm Tea,” 
laf said^to have represented as follows: “Re- 
duce with < harm lea safely, sensibly, surely.” 
The respondent agrees to cease advertising 
that its tea is of itself a competent treat- 
mi’nt for obesity or excess weight. 

Nature Herb Company 
The Nature Heib Company, Seattle, ad- 
vertising a laxative medicine made of roots, 
barks and herbs designated “Sen-Gen-Ma,** f 
agrees to cease labeling its product as a 
tonic and from representing it as a pre- 
ventive, a competent treatment or an effec- 
tive remedy for any of 20 ailments listed 
including stomach disorders, pneumonia 
and heart disease. 

Schuyler Preparations 
George Schwager, trading as Schiiylel* 
Preparations, New York City, advertised 
“Schuy-Tonc Tablets” for the treatment ot 
shyness, bashfulness, blushing, stamen ng^ 
lack of personality and other dcfect|i:'^‘Ba^ 
fulness is a disease,** the respqmlent X 
vertised; a disease “to be dkignos^*** 
carefully as any other malady/ 
dent informs the Commission he^‘' ‘ ^ 
continued advertising his toran/^**^ ““ 
does not intend to resume. / 

/ 
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ENCYCLOPAEDIA BRITANNICA, In«. 

8801 Artklntton 8 t«, Clil«««o, lEL Bax OScoll 
Gtmilmmmi Wiihoat obligatlan, faraltlt m« 
Information on tho latest odltlon of tba 
Rnoyiilopaodla Brliannica. 


I AddrmM*^ 
I T0WH 


DiDN*T have the advantage of a college 
background ivhen I entered businesB. Be- 
tides, a college background does not solve 
the problems that come up from day to day. 
But this new ^ Encyclopaedia Britannica 
does! 1 study it every day for business — 
and for pleasure, When the general man- 
ager called me in and told me about this 
last raise, he said it was due to the fact I 
was the best informed man in the organisa- 
tion. So I can honestly say, I owe this raise 
to the Encyclopaedia Britannica!** 

Today, wben antkonitc Information it domandod 
on arory aide, iho Eneyolopaedla Britanniea la 
tho Snoal Inrtmtmont n man can mako in kla own 
BHoaoaa^n hia own fnturot And ita proaanao 
makea any homo tho moat modem library in tho 
world! A amall Initial payment brlnfui you tho 
ontiro 84 rolumoa. Send tho conpon for eomploto 
information, withont obligation. 
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ACROSS THE EDITOR’S DESK 


Policies and Plans 

R ESPONSIBILITY for settling wagers 
would not seem to come within the 
'province of a scientific journal, and 
especially of one which is edited primarily 
for the business man and manufacturer. Yet 
wagers are sometimes made on scientific 
facts and we are sometimes called upon to 
give the correct answer, whether or not we 
approve of wagers, per se. In our position 
as the authoritative interpreter of the ac- 
complishments of science and industry, we 
are considered the ex officio mentor of all 
things that savor in the slightest of science. 
Dozens of questions come to our desk daily, 
and on the answer to some of them — which 
we gladly give — may hinge the fate of some 
important enterprise. 

The first thought, seemingly, of those who 
know our tradition is to ask Scientific 
American. This feeling of dependence is 
best exemplified by the statement of one 
correspondent — an investment broker — that 
“I know that anything you put in your maga- 
zine is correct.” Naturally proud of that 
reputation and of our tradition dating from 
1845, we keep faith with you by adhering 
strictly to fact. Obviously this delimits our 
discussions, keeps out sensationalism and 
wild and fantastic prophecies. (The think- 
ing reader will see clear-cut and sane pre- 
dictions of what the future holds in store in 
every proper evaluation of today’s great 
works.) We find it necessary, moreover, to 
appraise a new discovery, development, or 
achievement in such careful fashion that 
often our discussion of a thing’s true sig- 
nificance may follow by weeks the news- 


papers’ first glaring headlines and naive or 
unblushing distortion of it. The intelligent 
reader willingly awaits the critical analysis 
and interpretation of the accomplishments 
of science and industry for he knows that 
he will then get a sharper, clearer perspec- 
tive. 

It is Scientific American’s job to an- 
swer questions — ^before they are asked, as 
a rule. Just now, due to the tremendous 
social and economic changes that are taking 
place, a number of questions cry for an 
answer. These can be given only through a 
consideration of conflicting opinions. In 
these pages, therefore, mental stimulants 
have recently been provided in the form of 
debates from which the reader can draw his 
own conclusions. 

The business man, the industrialist, the 
professional man, the farmer, the investor 
— these would like the answer to questions 
that are more important in that they pertain 
strictly to the business in hand. These will 
be found in an outstanding series of well- 
rounded-out articles on a wide variety of 
major industrial subjects, giving the back- 
ground, significance, present status, and a 
definite hint of the future — such as does our 
leading article on Diesels in this issue — ^that 
are planned for coming months. These will 
all give vitally important information to the 
alert, hard-fighting business man of 1935. 
And that reminds us that we intended to tell 
you to: 

“Look for an important announcement in 
our next, January, 1935, issue!” 



Editor and Publisher 
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AN ELECTRIC EYE THAT 
NEVER SLEEPS 


riiulonraph courtesy The Crualoy Uadlo Corporation 

AT the base of the 831 -foot vertical antenna tower 
of station WLW is a safety gap which grounds 
the electrical energy collected from the atmosphere 
by the mast. When this charge is great enough to 
jump the gap, a “power follow-up arc’* will be 
formed which will drain off and ground virtually all 
of the station’s 500,000 watts. To prevent this, a 
photo-cell (see illustration) keeps constant watch 
over the safety gap and instantly actuates a series 
of relays when the first arc is formed. These relays 
shut off the radio transmitter for a split second, 
effectively preventing the follow-up arc. 
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Diesel Engines in Industry 


Diesels Stride Ahead 


Dependable, Economical Motive Force . • . Air, Land, 
Water . . . Slowly, Surely Advancing in America . . . 
Great Future Possibilities . . . Saving Not So Much in 
Cheaper Fuel . . . Decentralization of Industry 

By PHILIP H. SMITH 


T he Diesel type of engine will he- 
come dominanl, headlines tell us 
News flash following news flash 
announces astounding performance on 
land and sea and in the air. A Diesel- 
powered racing cur whirls the 500-mile 
Indianapolis race at an average speed 
of 86.14 miles per hour; a giant bus 
tears from New York to Los Angeles in 
91 hours at a total fuel cost of $21.90; 
the Navy installs a Diesel in its newest 
submarine; and an airplane so powered 
covers leagues at a fraction of normal 
cost. 

All these events are fact. The Diesel 
has been doing astonishing things and 
has established itself as a dependable, 
economical motive force. But headlines 


tell only part of the story. The value of 
the Diesel as to its future commercial 
possibilities has to be appraised iii 
less sensational manner. Among en- 
gineers there is no unanimity of opinion 
regarding the Diesel’s future, hence the 
potentialities of this engine will have to 
be gaged from the rate of progress made 
“internally, in the perfecting of the 
engine; externally, in its applications; 
and, Anally, from a consideration of 
external factors bearing upon its com- 
mercial use. 

Basically the engine is the same as 
when invented by Dr. Rudolph Die«el 
in 1892. It operates on the principle of 
Igniting fuel by the heat of compression 
as contrasted to the spark ignition of 


the orthodox gasoline engine. Compress- 
ing air to 37.5 pounds pei square inch 
js adequate to ignite the fuel when it is 
sprayed into the combustion chamber, 
hut in actual practice much higher pres- 
.siires are used. More heat is turned into 
powei and less wasted in cooling water 
and in exhaust gases than with the 
spaik-ignition engine and the advantage 
of burning low cost fuel and less of it 
Is a veiy leal one. 

E VRLY Diesels were cumbersome, 
lough in operation, and odorous, 
hence hrst application very naturally 
took place where these characteristics 
were no drawback. They were used in 
the stationary power field for generating 
electricity, pumping, and so on. Later 
they came into marine use. In both fields 
the Diesel has been widely applied, 
,astly improved, but its performance 
has not been highly dramatic. The pub- 
lic, being only indirectly concerned with 
the means of lowering power costs, has 
paid little attention to the inroads of 
this engine. Now, with Diesels appear- 
ing in trucks, airplanes, and railcars, it 
IS a different matter. These most recent 
developments are arresting. 
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A Diesel engined Caterpillar makes light of a heavy job 


Diesel engine power is now applied 
in six distinct fields as follows: Sta- 
tionary power; Marine; Railcar; 
Trucks, busses, and tractors; Passenger 
cars; Aircraft. 

Before we discuss what the Diesel has 
done in these various fields and what it 
may be expected to do in the future, let 
us look a moment at some cold figures, 
bearing in mind that we are consider- 
ing Diesel development in the United 
States. Progress has been more rapid 
in Europe due to a variety of reasons, 
principally the need to offset high fuel 
costs. In this country, the Diesel is con- 
temporary with the spark-ignition en- 
gine, though owing to basic patents, 
commercialization did not begin until 
about 1911. This gives 23 years of de- 
velopment against which to measure 
relative progress. 

At the close of 1933, Diesel horse- 
power to the approximate amount 
of 4,650,000 had been sold and of that 
amount about 95 percent was still in 
active service. As horsepower goes, this 
is not a huge amount and the figures 
serve more to show the reliability of the 
Diesel than wide adoption. The Census 
of Manufactures reports 1144 units 
sold in 1933, these units having a rated 
horsepower of 139,191 and a value of 
4,704,540 dollars. Compare these figures 
with those of any automobile manufac- 
ture and the Diesel industry looks in- 
significant. The Lincoln division of the 
Ford business, for example, built nearly 
twice as many gasoline engines in the 
same year and the combined horsepow- 
er of the output ran over 100,000. Lin- 
coln output is relatively small as auto- 
mobile production runs, yet the whole- 
sale value of its product was far gi cater 
than the value of the Diesel industry’s 
entire output of engines. 

Although Diesels are be- 
ing used for a greater va- 
riety of purposes every 
year, bulk classification of 
uses remains much the 
same from year to year. 

Marine service now ac- 
counts for some 20 percent 
of existing Diesel horse- 
power, central power sta- 
tions take 15 percent, the 
petroleum industry with its 
oil field and pipe line needs 
uses 11 percent, and the re- 
maining 54 percent is scat- 
tered among industrial 
users and branches of the Government. 

The Diesel has established itself se- 
curely in the stationary power field by 
demonstrating its ability to reduce pow- 
er costs. In outlying communities it is 
providing power for industry and even 
in the heart of metropolitan cities it has 
made way in the face of supposedly ad- 
equate public utility facilities. An in- 
stance of this is found in the center of 


New York City. At Number One Park 
Avenue, an office building, a contract 
was made with the Chicago Pneumatic 
Tool Company whereby a 1080 horse- 
power Diesel plant was installed. Under 
the terms of the contract, the owners 
make a monthly payment for power to 
run elevators and pumps, and current 
for lighting, the contracting concern 
making installation and assuming full 
responsibility for service. The owners of 
the building, who paid a power and 
light bill of 45,000 dollars annually, 
expect to make a saving of 189,950 dol- 
lars over a period of 10 years. 

Similar instances can be found in 
other cities and such striking perform- 


ance presages a big future for the 
Diesel, but performance is not enough 
upon which to base a forecast. Since 
costs are the deciding factor for sta- 
tionary power, the desirability of the 
Diesel over other power producers must 
be determined in each instance in the 
light of oil and coal costs, the amount 
of steam needed in process work and the 
local electric energy rate cost. We are 


likely to see Diesel development make 
most rapid strides in communities 
where electric power rates are high, 
where power must be transmitted long 
distances, or where a community is loo 
small for an economical steam plant. 
There is nothing to stop public utilities 
from making use of Diesels and indeed 
we find them doing just that where the 
load factor can be handled best with 
Diesels alone or Diesels in conjunction 
with steam plants. Presumably more of 
this would have taken place had there 
not been excess utility power capacity 
in recent years. 

Within recent months there have been 
many Diesel applications in municipal 
street lighting and water works. Costs 
are receiving more attention and muni- 
cipal ownership has been given a boost 
three ways. First there is the willingness 
of the Federal Government to give fi- 
nancial assistance to communities wish- 
ing to establish their own plants; sec- 
ond, is the refusal of many public util- 
ities to lower their rates; and the third 
boost comes from the action of state 
legislatures making possible more lib- 
eral funding programs. 

S INCE the desirability of Diesel in- 
stallation by municipalities and 
small manufacturing concerns hinges in 
many instances upon existing power 
costs, the future depends perhaps as 
much upon the attitude of public util- 
ities as it does upon Diesel technical 
progress. This we do know — the Diesel 
is eminently suited as a producer of 
power and lends itself well to the de- 
centralization of industry, since it pro- 
vides the small user with the same low 
coal per horsepower-hour as the large 
user enjoys. If there is any inherent 



Exhaust side of a Diesel-electric unit 
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In a Diesel-electric power plant 


advantage in decentralization the Diesel 
will get the benefit of it and, by l}eing 
readily available, may hasten the move- 
ment in that direction. 

Diesels have been installed in every 
type of seagoing craft from the small 
privately owned vessel to the large 
ocean liner. It is a well recognized pro- 
ducer of marine power and a large pro- 
portion of the total Diesel horsepower 
in use goes to sea. It is growing more 
popular for small craft, but increases 
for large vessels appear to await a re- 
vival of interest in world shipping. Re- 
cently the Navy and Coast Guard have 
been among the most prominent buyers 
of Diesels, and this governmental use, 
together with installations in the new 
German “pocket battleships,” is per- 
haps most responsible for drawing pub- 
lic attention to possibilities in this held. 

HEN it comes to mobile equipment 
— installation in cars, trucks, rail- 
cars, and airplanes — the Diesel steps 
out into a field where it has yet to win 
its spurs. It has, however, accomplished 
feats which have stirred the imagina- 
tion, created much controversy, and 
stimulated a vast amount of thorough- 
going research. It is safe to say that 
where there is so much smoke there 
must be stime fire and what that fire is 
can best be told by surveying technical 
progress. 

The development of Diesels has been 
mainly in the direction of cutting weight 
and raising engine speeds. The low- 
speed type of Diesel today weighs about 
100 pounds per horsepower, whereas 
400 pounds was once acceptable. And 
radically new types have been develtqi- 
ed having weights and speeds compar- 
able to their spark-ignition counter- 
parts. For example, the six-c)hnder 


Cummins Diesel for trucks and busses, 
delivering 125 horsepower at 1800 rev- 
olutions per minute, has a weight per 
horsepower of 15 6 pounds, while six- 
cylinder standard spark-ignition en- 
gines for similar use, of comparable 
horsepower and engine speeds, have a 
weight per horsepower ranging from 
10 to 14,9 pounds. 

This newest, fast engine has stimulat- 
e<l great interest among engineers and 
business men, for reduction of weight 
and quick* ning of speed have broadened 
the commercial horizon. And manufac- 
lurera have been prompt to sense the 
possibilities, hence among the 50-odd 
lliesel producers, which include such 
established houses as Fairbanks Morse, 
Ingersoll-Rand, International Harvest- 
er, Waukesha, Winlon, and others, there 
are a score coneentiating upon the high- 


speed type and an equal num- 
ber adding such models to 
their line. 

There are several types of 
Diesels being made, but in 
the main commercial types 
fall into one of four categor- 
ies. They are four- or two- 
cycle and have either air or 
solid injection. The four- 
cycle, mechanical-injection 
type is the most popular and 
tile two-cycle follows closely. 
Except for the manner in 
which the fuel is handled 
there is little fundamental 
difference from the spark-ig- 
nition type engine, but 
whereas the two-stroke 
spark-ignition engine has al- 
most disappeared from sight, 
the two-stroke Diesel is com- 
ing in for a great deal of at- 
tention. Commercial use of 
this type is exemplified in the stream- 
line, Diesel-electric propelled passenger 
tram being built for the Boston & Maine 
K.K. by the E. G. Budd Manufacturing 
Company, which is to he powered by a 
Winton two-cycle, 660-horsepower Die- 
sel. 'fhis engine will propel three stain- 
less-steel cars, carrying 150 passengers, 
at a top speed of 115 miles per hour. 

The problem which has faced the de- 
veloper of high-speed Diesels has been 
complex because operation bases upon 
the use of slow-burning fuels. To better 
performance, designers have had to per- 
fect fuel-burning 8y.stcms which would 
meusiire our individual fuel charges, ac- 
curately proportioned to the load and in 
equal amounts to each cylinder, to he 
injected into the cylinders at just the 
right time and in such a near-gaseous 
stale as to cause turbulence and com- 
plete combustion. That great progress 
has been made toward a satisfactory 
solution js evidenced by tlie perform- 
ance of today’s product. 

I N the air-injeclion type, fuel is blown 
into the cylinder with a blast of com- 
pressed air, while in the solid injection 
type it is kepi in a solid stream up to 
the point of injection. Variations in 
method of injection are not uncommon 
hut they all aim at speeding up the 
combustion process and in the ac- 
complishing of this the Diesel has be- 
come a more responsive engine, freer 
fiom vibration and smells. 

It ( annot be said that the Diesel of 
today can compare with the spark ig- 
nition type of engine in smoothness of 
operation, speed of acceleration, or 
quick starling, and this must he weigh- 
ed before forecasting the replacement 
of the spark-ignition engine in mobile 
vehicles, particularly pa.ssengcr cars. At 
the same time, progress has been such 
that it would he foolish to say these 
handicaps cannot be overcome. 



Lumbering operationi find wide uses for Diesel engines 
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fuel means little for tbe future fines 
the price of Diesel fuel would tend to 
rise if there were heavy demand. Like- 
wise, the avoidance of gasoline taxes 
means little for the future since taxes 
on Diesel fuels can be imposed at the 
will of legislatures. It is the smaller con- 
sumption which promises most for the 
Diesel and presages wider adoption for 
motor trucks. 

Obviously, until fuel is more readily 
obtained there can be no overnight 
switch to Diesel propulsion and likewise 
fuel will not be standardized and placed 
on sale throughout the country until 
there is greater demand for it. Here is 
a jam which slows the rate of progress. 
Producers of engines and fuel are get- 
ting together, hoping to settle upon a 
standard for fuel and as this problem 
irons out the increased call for such 
fuel will create better sources of supply. 

The foregoing indicates that the pub* 
lie is not going to ride around in Diesel- 
powered passenger cars for some time 
to come. Having become habituated to 
sensitive, reliable engines which will 
It is logical to expect Diesel develop- worth, Kleiber, LeMoon, Marmon-Her- beat traffic lights at the slightest touch 

ment where rapid acceleration, vibra- rington, Sterling, and Ward LaFrance of the throttle and operate on fuel sold 

tion, and easy starting are of paramount — have added standard Diesel-engined everywhere between these lights, the 

importance. And this is what we find, models to supplement their regular public has nothing to gain by switching. 

High-speed Diesels are going into rail- lines, and engine makers are offering even if it could, 

cars and meeting with great success. Diesels for original installation or re- 

Who has not heard of the Burlington placement OEFORE we see Diesels in the hands 

Zephyr^ for example? This light weight. Militating against inunediate, wide- ^ of the motoring public we are 
ultra-modern train, powered with a spread adoption of the engine is the fuel more likely to see them propelling air- 

Winton 660 horsepower Diesel, covered situation. Contrary to common belief, craft. While no airplane producer can 

the 1015 miles between Denver and Chi- Diesels will not digest any fuel fed to be found who is pushing Diesel develop- 

cago in a non-stop run of 13 hours, cut- them. With refinements in detail, they ment at present — although Packard 

ting the normal running time in half have become more particular about has a Diesel airplane engine — ^much at- 

and making a top speed of 112.5 miles their diet and with the possible excep- tention is being paid to it by important 

per hour. Authorities predict Uiat tion of kerosene there is no single fuel research groups. The National Advisory 

Diesels will play a major part in rail- on the market which will satisfy them Committee for Aeronautics, for ex- 
car development and that American all uniformly. Where fuel supply can be ample, has been investigating the two- 

roads will follow close on the heels of maintained, excellent results have been stroke Diesel engine. And the Army 

the European where Diesels have be- obtained as the following two examples and Navy continue to show active in- 
come prime movers for new equipment, will show: terest, because the low fuel consumption 

Charles O. Guernsey, chief engineer of Pioneer Freight Lines boasts of mak- would afford wider cruising ranges and 

the J. G. Brill Company, builder of ing the round trip between Portland definite economic advantages on routes 

railcars, sums up the future of the and Spokane, 800 miles^ on 84 gallons or flights exceeding 500 miles. Another 

Diesel as follows: of fuel as compared with 190 to 210 advantage, very real in aviation, is the 

gallons of gasoline with a standard non-inflammability of the fuel used. 
“ITIHERE is probably no doubt that truck. The gross weight of truck, trailer, Certainly with the increasing interest 
X for high annual mileages where as and load WHS 44,000 pounds, and with in the Diesel and the devoting of more 

much as 1000 miles per day may be a 13-ton payload on the out trip and a effort to its perfection, its use will grow, 

reached, the Diesel engine will be the 6-ton rettirfi load, this outfit maintained In the sutionary power and marine 

cheaper. It can be shown that for low an average speed of 25.86 miles per field, its place is secure and the advent 

mileages— 200 miles per day or more, hour. Power was supplied by a 4-cyl- of the small, Rghter-weight, high-speed 

depending upon the amount of gas tax inder Diesel rated at 100 horsepower, type is giving a certain mobility to this 

paid — the gasoline engine gives the Here, the saving in the cost of a single power source. In railcar and motor 

cheapest over-all operation. For inter- round trip was 35 dollars. truck transportation definite progress 

mediate conditions, an analysis of each has been made but it promises to be 

case is required to determine the most ANOTHER hauler, Pacific Freight some years before Diesels will cut any 

suitable equipment. There is no ques- Lines, reports a saving of $51.80 large figure in passenger cars. Here as 

tion but that for the larger cars and in fuel on a round trip between Los in aviation much experimental research 

longer daily mileages, the trend is def- Angeles and Fresno. This line operates remains to be done before the Diesel 

initely toward the Diesel.** 21 Diesels and has ordered 50 more. becomes commercially feasible, but to 

Another logical field for immediate These examples bring to the fore a state categorically at this time that the 
exploitation is motor” truck transport, fact of great importance. The Diesel Diesel cannot doi^nate ultimately is to 

Here again progress is being made, consumes less fuel than the gasoline deny the experience of the past. There 

Within the past two years eight truck engine. And this is where the Diesel are people living who thought the 

manufacturers — Gramm, Indiana, Ken- scores highest. The use of a cheaper ^'horsdess buggy** a joke. 




OUR POINT OF VIEW 


The Death of the Death Ray 

D eath rays we seem to have peren- 
nially with us — in the newspapers. 
Yet there is no known “death ray,“ at 
least not in the sense which the sensa- 
tional headlines and accounts intend to 
convey. Evidently we are asked to be- 
lieve every now ayd then that some new 
kind of ray, always “diabolical ” always 
“killing,” invariably “mysterious,” has 
been hit upon — something to make us 
shudder about the horror of the wars to 
be. People must, however, have become 
pretty well prepared by now to discount 
these frantic announcements, and most 
persons of scientific leaning are prop- 
erly cynical about them. 

Oddly enough the newest newspaper 
death ray really is a death ray — hut, 
just to rob it of most of its inherent in- 
I crest, it is not new. The Smithsonian 
Institution has given to the press a re- 
port of recent researches of its director, 
i)r. Charles G. Abbot, who has been 
doing some temperature measurement 
work on the stars. This is not exactly 
new work ; it is old work done partly in 
a new way. In the course of its comple- 
tion it involved that part of the radiation 
<»f the stars which is in the far ultra- 
violet range. These ultra-violet rays arc, 
at least technically, death rays, for ultra- 
violet radiations shorter than those nor- 
mally contained in sunlight will kill 
protoplasm. The sun emits them, as do 
the stars, but the ozone in the earth’s 
atmosphere entirely absorbs them. Were 
this ozone suddenly removed life on 
earth soon would cease to exist. The 
existence of this protecting gas is some- 
times called a miraculous intervention, 
and sometimes it is said to be a remark- 
able eoincidence that the ozone cuts out 
just the rays which would kill us. More 
likely, however, is the fact that proto- 
plasm, from the beginning of evolution 
on earth, adapted itself to the wave- 
length of the sun. It would have adapted 
itself to other wavelengths had these 
been the ones in the sun’s radiation. 
(Someone once remarked that it must 
be a Divine intervention that put fine 
harbors immediately adjacent to the 
largest cities. There is a possible sim- 
ilarity between the two arguments.) 

But the ozone is in the earth’s atmos- 
phere, and the sun’s rays down on its 
surface where life has its abode do not 
contain any death rays, hence there is 
not after all any earthly death ray. 
What the newspapers are doing in us- 
ing somewhat dramatic headlines 
(“Death Stars Found; Screen Saves 


Earth;” “Blue Stars Sending Death 
Rays; Ozone Turns them from Earth;” 
and so on) is to give their readers an 
opportunity to enjoy a slight thrill of 
horror at a safe distance, a game we all 
enjoy. It is not a very serious distortion 
of existing scientific fact. Even the con- 
servative old Smithsonian Institution, 
in its publicity release, points to the 
same permissible scarc-you-all. 

As for real death rays of a man-made 
nature: In the sense that such rays are 
asserted to be really potent at distances 
employable in war, they simply do not 
exist. 

What of the Railroads? 

B efore long. Congress will con- 
vene ; and doubtless in his message 
to that august body of savants the Pres- 
ident will outline the “Deal” he desires 
the railroads to be given. In the mean- 
time — what? The railroads, “trustees” 
of the life-insurance savings of millions 
of Americans and of other important 
funds upon which more millions depend, 
face a puzzling future. The present un- 
certainty retards all planning as well as 
the adoption of constructive measures 
for salvaging something of the wreckage 
of years of depression and legal curbs 
to prosperity. 

Are we to have some sort of govern- 
ment ownership? Joseph B, Eastman, 
Federal Co-ordinator of Railroads, advo- 
cates such ownership in principle. He 
has discussed the railroads’ plight with 
the President, but neither he nor anyone 
else has given an inkling as to the Ad- 
ministration’s leanings or plans. Given 
either a yea or a nay, the railroads could 
begin to gather in the lof»se threads look- 
ing toward Congressional action this 
winter, could go forward hopefully and 
progressively if government ownership 
is not intended, or could take steps to 
protect both themselves and the public 
and could drop the present complicated 
plans for further regulation if the ex- 
periment is to be tried again. We say 
“again” advisedly for it must be remem- 
bered that it was tried, or was forced 
upon us, during the World War emer- 
gency. 

What are the plans for the future of 
the railroad? They should be announced 
at once, for all delay is dangerous. It is 
one thing for the gradually awakening 
railroads to work toward a great rejuve- 
nation through adoption of the latest 
scientific discoveries; and quite another 
if they know that such rejuvenation, so 
far as their individual enterprise is con- 


cerned, is but a dream-— a dream for 
federal bureaucrats to dally with under 
government control. Aerodynamically 
designed trains, fast Diesel power, 
weight saving, stainless steel, welded 
cars, rebuilt road-l)eds for 100-mile-an- 
hour trains — all these are evidences of 
the vision now inspiring railroad execu- 
tives but subject to the policies of the 
government. These, and a considerable 
amount of necessary railroad reorgani- 
zation, are in line awaiting the word to 
go forward strenuously and determined- 
ly or stop for a period of readjustment 
and modification. 

Bootleggers in ‘‘Gas” 

S OME of the racketeers who built up 
fortunes during the days of prohi- 
bition have turned to other fields. One 
of the most enticing is the handling of 
gasoline, as two sources of excess profit 
are possible. First, they can sell to the 
public inferior grades of gas tinder the 
label of some well-known brand, and sec- 
ond, they can smuggle gasoline from one 
territory to another, thereby either evad- 
ing entirely the state and federal taxes, 
or at least avoiding the payment of part 
of such levic*'. 

How the lax evasion method of smug- 
gling works out in one instance is essen- 
tially as follows: Gasoline for export to 
another state can be bought tax-free in 
New York Stale. A large quantity of 
fuel is purchased for that alleged pur- 
pose. Since there is no adequate check- 
up system, the gasoline can be taken to 
another part of the same stale and sold 
to retailers. The sale can he made at a 
slightly lower figure than in the case of 
an honest transaction, yet with a four- 
cent-a-gallon tax to he evaded, the mar- 
gin of profit remains larger than can be 
had by an honest dealer. 

All this is reflected in the pocketbook 
of the public. When taxes are evaded, 
the state and federal incomes from those 
sources are lowered, and the tax rate is 
correspondingly raised. Thus is started 
a vicious circle, because as tax rates arc 
raised, the profit from bootlegging be- 
comes greater, more gasoline is smug- 
gled, less taxes are collected, and the 
public continues to pay the bill. 

One answer to the problem is better 
law enforcement. Another is a more 
reasonable and uniform tax rate 
throughout the country. Make bootleg- 
ging of gasoline — or the smuggling of 
any other commodity — unprofitable, and 
the illegal operations will be reduced to 
a satisfactory minimum. 
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By ELLA WILSON HILL 

Fairbanki, AUalta 


Leonhard Seppala shouldering the 
tusk of a mammoth, which he found 

W AS Alaska once a semi-tropical 
land? Excavations going on near 
Fairbanks, interior Alaska, may 
answer the question definitely in the 
near future. An ancient, buried jungle 
has been brought to view, disclosing 
large extinct members of the elephant 
family and other strange animals which 
played their living, eventful parts pre- 
sumably thousands of years before man 
arrived in the New World. The finds 
prove that ancient Alaska once teemed 
with species of wild life now extinct, 
and that a lush vegetation existed. 

‘‘But,” cautions Otto Geist, archeolo- 
gist of the Agricultural College and 


School of Mines, Alaska's 
higher seat of learning, 

“scientists have not yet de- 
termined why ‘some of the 
finds had long hair.” 

Sealed in the muck of a 
few square miles and, curi- 
ously enough, segregated 
into restricted sections or 
bone pits, there have been 
unearthed, among other fos- 
sils, mammoths, tiny horses' 
hoofs, super-bison heads in 
vast numbers, an enormous 
elk’s antler, extinct bears, 
the rare mastodon, the larg- 
est ivory tusk on record, 
and, to excite the wonder of 
all, the skull of an African 
type of lion. The skull was 
“-distinctly leonine rather 
than tigrine,” writes Childs 
Frick, well-known paleon- 
tologist. 

To make the picture of 
prehistoric Alaska clearer, 
it may be well to state 
briefly how these extensive excavations 
were made possible. The Fairbanks Ex- 
ploration Company, with its piping sys- 
tem and huge placer miners’ “giants,” 




Hew cime to be expoieds Stripping of overbuidett wMi e 


Above: A mastodon and, to the right on the facing page^ a 
mammoth. Both are from paintings made by Charles R. 
Knight under the direction of Henry Fairfield Osborn. 
These two related mammab are often confused but were 
different in many respects which are explained in the text 


in order to reach bed rock where virgin 
gold lies, started removing an overbur- 
den of brush and solidly frozen muck 
running in some places to a depth of 
200 feet. It was during this stripping 
process that the workmen commenced 
to pick up curious bones and fossil 
ivories. The officers of the gold company 
at once invited Dr. Charles E. Bunnell, 
President of the Alaska Agricultural 
College and School of Mines, to exam- 
ine the specimens, and he in turn com- 
municated with the American Museum 
of Natural History in New York. There 
Childs Frick became interested and in- 
vestigated the site. 

N O vandalism occurs in Alaska’s bone 
pits; no ruthless ivory looting. 
“Here you are, Bone Boys,” a mine 
employee will grin; “take a look at this 
ante-Adam ensemble.” Needless to say, 
such co-operation goes far toward solv- 
ing North America’s rich prehistory. 

The discovery of an almost Complete 
mastodon (Pleistocene) took place at 
one of the hydrauRc placer workings at 
Chatanika, one morning at five o’clock. 
A call was sent to Dr. Bunnell, and the 
“bone men” were sent out without a 
moment’s loss; The remains of this lo- 
cally rare animal (only a sinj^ find 
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mammoth's tusk and admir- 
ing a super-bison skull 
found by a friend, though 
the mt^est and hardy 
Norseman made a find of 
his own — a 200-pound mam- 
moth tusk, as shown in an- 
other illustration. 

To scientists these gigan- 
tic ivory tusks are simply 
permanent second upper in- 
cisor teeth; ivory, just re- 
markably fine and elastic 
dentine. Professor Hen- 
dricksen and Wilson Wal- 
ton, archeologists of the Col- 
lege, unearthed an incisor 
which measured 12 feet 11 
inches in curved length, 26 
inches in circumference at 
the base, weighed 295Vi 
pounds, and proved to be by 
weight the world's largest tusk on 


having been reported previously in 
Alaska) were discovered 50 feet below 
the surface and 40 feet above bed rock. 
The fore legs and feet were in an up- 
right position, indicating that this ex- 
tinct member of the elephant family 
met his death by sinking into a quag- 
mire« 

All of the men in the little town of 
Chatanika turned out to help. Excite- 
ment ran high. This was not just a gold 
stampede. These cheerful, sweat- 
streaked, bright-eyed, mud-bedecked pi- 
oneers were making history. Every bone, 
every tooth unearthed, called 
for a lusty shout. The early 
morning mastodon find is 
now listed in a bulletin of 
the American Museum as a 
new subspecies, and given the 
imposing name of Mastodon 
americanns alaskensis, 

Leonhard Seppala, Alas- 
ka's dog-racing king, who 
made the ‘longest and fast- 
est" historic antitqxin race 
with, death, was on^, of the 
Chatanika boys who turned 
out to help save the bones for 
science. He may be seen in 
the illustration at the top of 
the page, leaning against a 


record. 

There was a marked difference be- 
tween the mammoth, which thrived in 
colossal herds in ancient Alaska, and 
the rarer mastodon. Of the various forms 
of elephants — the group of mammals 
with a proboscis or trunk — the mam- 
moth is in many respects the farthest 
removed from the primitive mastodon- 
like type. The mastodon is a much older 
form of life than the mammoth, having 
appeared in the Miocene Epoch, ap- 
proximately 15,000,000 years ago, and 



Leonhard Seppala with a mam- 
moth’s tusk and super-bison skuU 


having survived in parts of the earth 
up to the time when he may have been 
seen by man. Geologically speaking, the 
Miocene Epoch came before the Plio- 
rene Epoch, and the Pliocene before 
the Pleistocene which is synonymous 
with the glacial epoch and is succeed^ 
by the Holocene, Recent or Human, 
Period. 

P HYSICALLY, also, great differ- 
ences appear in these two extinct 
mammals. The mammoth’s huge tusks, 
protruding from his upper jaw, were 
curved to as much as three fourths of a 
circle and in very old individual ani- 
mals they turned inward and even 
crossed. This rendered them useless as 
weapons. The mastodon had shorter and 
relatively straight tusks in the upper 
jaw, and some species had short tusks 
about 18 inches long in the lower jaw 
as well. 

From a scientist’s point of view the 
most important difference seems to lie 
in the molar teeth. The mastodon had 
teeth with nipple-shaped projections 



It/ll Wilson Walton whh ricord* 
mammoth’s tusk. Marti PcoL Hitii* < 
dricksctt with bones of mammotls 
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Skull of a tupor-biton, spreading twice as wide 
as the horns of the modern bitony or **butf alo” 


needles, and caught in the 
great grinding surface of an- 
other molar, still rooted deep 
in the jaw bone of a mam- 
moth, was some perfectly 
preserved green grass. With- 
in the same general area and 
about ten feet beneath the 
surface were discovered the 
broken stumps of an ancient 
forest; and in other parts of 
Alaska associated with mam- 
moth remains have been 
found large trees where now 
the soil is barren and the 


and simple roots, the cement in the 
intervening valleys being atrophied, 
while the mammoth had long, rooted 
teeth, flattish on top, reminding one of 
a child's washboard. 

To those who are not especially in- 
terested in the nice distinctions of molar 
teeth, more obvious dissimilarities be- 
tween these animals would appeal. For 
example, the mastodon possessed a de- 
cidedly receding forehead, while the 
mammoth was a highbrow in looks, 
though his forehead was developed not 
to hold brains, but to inclose the base 
of his immense tusks, and was mostly 
bone and sinuses. Even though the mam- 
moth's high brow contained a compara- 
tively small amount of gray matter and 
an enormous amount of ivory, the mas- 
siveness of the skull and its height in 
front must have given him a kind of 
scholarly look. 

S TANDING together (if they ever 
did), these two extinct mammals 
must have exhibited a striking contrast. 
The mastodon was just plain brown, 
and in size — ^though not in appearance 
— compared favorably with the existing 
Asiatic elephant, the male of which 
weighs in the neighborhood of three 
tons and reaches a height of 10 feet. 



Teeth of the mastodon (left) and 
mammoth ( right >• The word mas- 
todon means **ntpple tooth,*’ the 
chewing face being made of separ- 
ate peaks. The animal browsed on 
leaves and twigs, mammoths ate grass 

subsoil frozen throughout the whole year. 

Strange and spectacular pictures 
come to view in Alaska’s Pleistocene 
layer of earth. Before the coming of 
Columbus, horses, which originally 
evolved in America, were extinct there, 
but they roamed in ancient Alaska along 
with mammoths, mastodons, and great 
bovine herds, super-bisons whose spread 
of horns reach over twice the size of the 
American bison or buffalo. Bones be- 


longing to horses large enough to haul 
a dray, and ponies' hoofs so tiny that 
one could rest In the palm of a dainty 
feminine hand, were picked out of the 
muck. Elk were thought never to have 
existed in Alaska, but Otto Geist and 
Peter Kaisen of the American Museum 
staff unearthed and photographed a 
single elk’s antler measuring nearly five 
feet in length. 

For the first time the great American 
lion is shown in Alaska's Pleistocene 
deposits. The skull was not that of a 
saber-toothed tiger — which, owing to its 
more northern range, might have been 
expected. Paleontologists point out that 
lions, originally of northern origin, may 
later have followed fat game herds to 
equatorial regions. Perhaps, they also 
suggest, the shaggy mane of the African 
lion, like the wooly forequarters of the 
bison, are remnants of a former frigid 
habitat. 


T O-DAY truck loads of ancient bones, 
including “five peck" skulls, are be- 
ing hauled along the college road at 
Fairbanks, but in all of Alaska, through 
deposits of the Pleistocene Epoch, no hu- 
man bone has been discovered. Alaska’s 
nearly 600,000 square miles seem to 
have belonged to animals in the re- 
stricted sense. Man was evidently not 
there to discover that the peculiar den- 
tine of the mammoths’ and mastodons’ 
incisors had great commercial value. 
There were no Siberian hunters to covet 
the “white gold" teeth; no Chinese 
artists to admire the fine texture and 
exquisite, pale lint of the ivory. Ob- 
livious to future man, these monsters 


lived in countless multitudes, played 
their parts here where moose and cari- 
bou are today seen crossing the very 
college campus, and made their exit, it 


is estimated, 100,000 years before man. 


Clothe the circus elephant in an inch 
thick coat of soft blond or brownish 
yellow hair and a formidable 20-inch 
rust-colored mane, insert through his 
upper jaw and about a yard into his 
head a pair of 200- to 300-pound incisor 
teeth, and you have approximated the 
great mammoths which moved in thun- 
dering herds across ancient Alaska and 
left their huge bones under our feet. 

These herds of extinct mammals were 
herbivorous, which pointed to the fact 
that prehistoric Alaska was lavish in 
her supply of foliage. Supporting this 
theory there was found the lower jaw 
bone of an aged mammoth, in which 
the molars had been extruded and the 
tooth sockets healed over years past, yet 
the animal lived on. This indicates lush 
subsistence and a long, comfortable 
old age. 



In a mammoth’s molar, worn down to 
half its size, yet as bulky as a building 
brick, were found fresh looking pine 


SkuU of a mammoclu The aodior may he seen at the esetreme left, bending over. 
Next stands Howard Thompson, of the United States Weedier Bureau, and 
below is Captain McOeUand^ mcteorologicel olficer» United States Air Serviee 
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Engineering Projects in the Southwest 


T he Colorado River Aqueduct, Boulder Dam, and appur- 
tenant projects have been described in past issues of 
Scientific American, The above drawing serves to show the 
geographical relationship between these huge developments 
and other projects under way in or planned for the Southwest. 
The data were supplied by the Department of the Interior, 
Bureau of Reclamation. The shaded portions of the Colorado 
River Aqueduct indicate the general location of tunnels, of 
which there will be 46, totaling 85 miles in length. The All- 


American Canal with its Coachella Branch will supply water 
to the Imperial and Coachella Valleys and will have a max- 
imum section of 232 feet in width at the water line, 160 feet 
in width at the bottom, and 20.6 feet in depth. At Pilot Knob, 
seven miles west of Yuma, also at four drops in level of the 
canal, there will be opportunity for the development of 60,000 
kilowatts of hydroelectric power. Of the 16.5,000,000 dollars 
provided for the construction of the entire Boulder Dam 
project, 38,500,000 dollars is to be allotted to the canaL 
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T he Study of the heavens touches a 
surprising number of affairs on 
earth — matters of fancy as well as 
of fact For centuries, writers of ro- 
mance have made bold from time to 
time to imagine voyagers leaving our 
planet and launching out boldly into 
the depths of space. What they 6nd on 
their arrival in some other world does 
not concern the astronomer — except as 
he may individually enjoy fantastic ad- 
ventures or social satire. How the imag- 
inary travelers got there, indeed, is more 
in his line — for which reason he is usu- 
ally likely to laugh, or groan, 
according to his tempera- 
ment, and wish that the au- 
thor had been less explicit. 

Too often some physical ab- 
surdity obtrudes itself and 
destroys for the moment, if 
not for good, the sense that 
**a tale is true while the tell- 
ing of it lasts,** which is the 
very life of hction. 

For a few of the best sto- 
ries the illusion stands the 
strain, even for the technical- 
ly informed reader; for ex- 
ample, in Jules Verne’s 
“Voyage from the Earth to 
the Moon,” and above all in 
that masterpiece among all imaginative 
romances, “The War of the Worlds,” 
In both of these the voyage is made in 
great projectiles shot out from some 
vast gun, and then moving freely 
through space. 

This notion, old as it is, tempts the 
imagination. There is certainly noth- 
ing absurd in tlie conception — though 
.human ballistics are at present quite 
inadequate to the task — and the fate of 
the shell, once fired, can be discussed 
as a really scientifio question. Some of 
the results are so simple, and yet so far 
from obvious, that we may be forgiven 
if, for this once, we turn from real prob- 
lems to purely imaginary questions. 

HAT would be the best way of 
firing a projectile to reach another 
planet — for example, Mars? How 
should it be aimed? When should it be 
discharged, and what minimum muzzle 
velocity would be required to make suc- 
cess possible? 

The great obstacles, as everyone 
knows, are two: the earth’s gravitational 


attraction, and the resistance of the air 
at the start. For the moment let us for- 
get them both, or a least postpone their 
consideration, and consider a simplified 
problem. Suppose that we inhabit^, not 
our large and air-cloaked planet, but a 
little asteroid pursuing an orbit just 
like the earth’s. Waive the question of 
how we could keep alive — suppose that 
we could, and that we had at our dis- 
posal resources of present human en- 
gineering and gunnery. We would have 
no air resistance, and the attraction of 
our little planet would not bother us 


seriously. What could we hope to hit? 

If we ignore, too, the attraction of the 
planet which is our target, the problem 
becomes an easy one, involving only the 
laws of planetary motion. -The formula 
for calculating the velocity of any body 
— planet, projectile, or meteorite — ^mov- 
ing in an orbit about the sun, is so 
simple that, with due apologies, it is 
written here; 



V is the velocity in the orbit (relative, 
of course, to the sun) ; r the distance of 
the body from the sun, and a the “mean 
distance,” which is the average of the 
greatest and least distances in its ellip- 
tical orbit; while C is a constant. If we 
take the earth’s distance from the sun 
as a standard for a and r, and measure 
our velocities in kilometers per second, 
C=866. For the earth at its average dis- 
tance, r and a both equal 1, so F— 29.76 
kilometers per second. In what follows 
we shall neglect the small eccentricity 
of the earth’s orbit, but Mars has too 


eccentric an orbit to neglect. His mean 
distance is 1.524 (the earth’s mean dis- 
tance being taken as unity) while his 
actual distance ranges from 1.382 at 
perihelion to 1.664 at aphelion. Our 
formula shows at once that his orbital 
velocity is 26.50 kilometers per second 
in the first case and 21.95 in the second. 

If our projectile, after it leaves our 
asteroid in the earth’s track, is moving 
slower, compared to the sun, its mean 
distance will be smaller, and most of 
its orbit (though perhaps not all) will 
be inside that of the earth. This is a 
poor way to aim at Mars. We 
must evidently aim our gun 
so that the shell will move 
faster around the sun than 
the gun itself. The best way 
to do this is obviously to 
point it forward, directly in 
the path of our planet’s or- 
bital motion. Our projectile 
will now move in an orbit 
with a greater mean distance 
than the earth. When it 
started it was going at right 
angles to the sun’s direction 
and at distance 1; hence all 
the rest of its track will lie 
outside the earth’s orbit, and 
we are doing better. 

As we increase its velocity its orbit 
will extend farther and farther from the 
sun (on the side opposite to the point 
of firing) and at last will get out as far 
as Mars. We will do best to choose the 
nearest point on Mars^ orbit as our 
target, when we will get the situation 
shown in the diagram, which is drawn 
accurately to scale. 

The greatest distance of the projec- 
tile's orbit from the sun is equal to the 
least distance of Mars. The mean dis- 
tance is the average of this and the 
earth’s distance; that is, 1.191. Our for- 
mula now shows that, relative to the 
sun, our projectile has a speed of 31.80 
kilometers per second at perihelion 
(Pq in diagram). This is pretty high, 
but it is only 2.04 kilometers per sec- 
ond greater than the earth’s velocity. By 
the simple device of pointing our gun 
“forward”— that is, to a point on the 
ecliptic 90 degrees west of the sun— we 
thus get almost 94 percent of the re- 
quired speed from the orbital motion, 
and have to demand only a little over 
6 percent from our gun. 



An inttreittng pair of spectra, not connected with Pro- 
fessor Russell^s present article, but reproduced because 
available at the time. They pertain to the new alutnin- 
ixcd or evaporated aluminum mirrors for telescopes, 
which permit astronomers to photograph the spectrum 
considerably farther into the ultra-violet than previously. 
Bottom spectrum reflected from silver mirror, top one 
from aluminum. Both are shown cut off in middle, at 
the green (right end). Kindly furnished by Dr, John D. 
Strong, of the California Institute of Technology, who 
has been largely responsible for the development of 
the evaporation process for aluminum and other metals 





Reach Mars? 

Had we been so foolish as to shoot in produce the 2.04 kilometers at a dis* 
the opposite direction, we would have tance which we have previously dis- 
required a muzzle velocity of 61.56 cussed. (This follows at once from the 
kilometers per second — or 30 times as consideration of kinetic energy.) The 
great! atmosphere would exert an enormr)Us 

Even at best, the minimum velocity resistance on so rapidly moving an ob> 
of 2040 meters, or 6700 feet, per sec* ject, but exact allowance for this would 
ond, is high enough. But according to be difficult. Even without it the velocity 
such reports as were made public, tlie demanded is far greater than has been 
gun which, during the World War, bom- attained or seems likely to be attained 
barded Paris from within the German by any terrestrial device, so that the 
lines must have had nearly, if not quite, whole matter remains for the present 
as great power. in the realm of the imagination. 

If it were not for the earth’s gravita- Even if we were back on our asteroid 
tion and the resistance of our atmos- we would have a hard job to hit Mars, 
phere, a slightly improved “Big Bertha,” for it is a small target at that distance, 
would suffice to bombard Mars ! 

At its aphelion our projectile would 
have a speed of 23.92 kilometers per 
second, while that of Mars is 2.58 
kilometers greater. Mars would there- 
fore overtake it, and to a Martian it 
would appear to fall from the heavens 
ahead of the planet in its orbit. 

T he time of flight is readily found 
by Kepler’s third law to be 237 days, 
or almost eight months. The position of 
Mara, the earth, and the projectile, at 
intervals of two months, are shown in 
the diagram. At first the shell moves 
faster than the earth, but as it recedes 
from the sun it slows up, and at the 
last it is going slower than Mars. Path of a projectile from the earth 

At the time the shot is launched, to Man, drawn accurately to scale 

Mars is nearly in the line of fire, but 

this would not be the case for a more Even a small change in the muzzle 
distant target such as Jupiter. It would velocity will cause the orbit of the pro- 
be possible to reach any other portion jectile to enlarge, so that P 4 lies outside 
of Mars’ orbit by increasing the velocity in the diagram, and the planet, as 
of the shell. Using a formula once more, it overtakes it, will pass inside without 
it is found that to reach the aphelion a collision. A very simple application of 
of Mars we would require a muzzle calculus to our formula shows that a 
velocity of 3.57 kilometers per second, change in the velocity V of one centi- 
,This would make much severer demands meter per second will shift P 4 by 81 
on our artillery, but the shell in this kilometers. The diameter of Mars is 
case would reach Mars with a relative only 6700 kilometers. If our gun sends 
speed of 1.98 kilometers per second, so off its shell with a speed as much as 18 
that a Martian gunner wishing to reach inches per second too great or too 
the earth would do best to shoot back- small, it will miss the planet altogether, 
ward, at his planet’s aphelion, at this No such precision, of course, is within 
speed. the reach of present-day ballistics. 

When the gravitation of the earth Curiously enough, the accuracy re- 
and of Mars is considered, things look quired in the direction of aim is not so 
very different. Even in the absence of exacting. A slight deviation outward at 
all air-resistance a velocity of 11.4 Eq would cause the projectile’s orbit to 
kilometers per second would be re- lie outside the platted track for almost 
quired to send a projectile from the all its course, but it would recross very 

earth’s surface just clear of its attrac- near P 4 , and so would stand a good 

tion. A small increase above this limit chance of being hit from behind by 

would give it energy enough to escape Mars. The same would be true of an 

with a good speed; for example, an ad- error in aiming up or down-~outside the 
dition of only 6.18 kilometers would plane of the ecliptic— provided that 



Courtrty American Museum of Natural Histoty 

Man from its inner satellite, as » 
conceived by Howard Russell Butler 
on the basis of areographical study 

Mars too was exactly on this plane. 
When he was not, serious additional 
complications would arise, which need 
be no more than mentioned here. 

Any exact calculation of the path 
would have to take all sorts of things 
into account — the motion of the gun 
arising from the earth’s rotation, the 
attractions of the moon and of the 
planets, and especially that of Mars as 
the shell came down. It would be an 
appalling task, even if the initial mo- 
tion were precisely known. 

Mr. Wells, in his great romance^ 
makes a dozen or so shells containing 
live and very formidable Martians, fall 
on successive nights within 20 miles of 
London. The technical skill required to 
bring tills about is certainly superhu- 
man, but the Martians of the story 
showed plenty of other evidence of that. 

It is almost a pity to point out that 
they could hardly have been fired off 
alive. To escape from Mars demands a 
velocity of 5 kilometers per second — to 
reach the earth, 5.4 kilometers. To get 
up this speed, even in a gun ten miles 
long, would demand an average ac- 
celeration a hundred times that of ter- 
restrial gravity — which would crush and 
flatten out anything bigger than an ant, 
if not a microbe. The shock on hitting 
the earth would be still worse. 

T O offer such arguments as criticism 
of a great novel would be folly. But 
there is really no hope at all that liv- 
ing things could be shot through inter- 
planetary space. Rocket ships might 
imaginably do better, though their suc- 
cess seems very remote. There is no 
hope, either, that such creatures as we 
are could snrvive at all on any of the 
planets. But, even if some future ship 
could carry “fuel” for a round trip, its 
pilot would do well to follow the traffic 
lanes which have here been sketched^ 
MoufU Wilson Observatory^ Pasadena, 
CaUfomia^ October 1 , 1934. 
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How Chemistry 


Food Sleuths Stop Flour Spoilage . . . Olives Given 
Clean Health Bill . . . Chlorine Gas Saves Lives . . . 
Cautions For Home Canners . . . Truth in Canned 
Food Labels . . . Constant Vigilance Necessary 


P REPAR^]D flour in kitchen cup- 
boards and on grocers* shelves 
turned brown, took on a rancid taste 
. . . went bad. Within a few weeks the 
perplexed manufacturer witnessed his 
business slipping away, for careful shop- 
pers no longer would buy his attractive 
packages. In desperation he turned to 
a chemist. 

“Find the trouble,” he demanded, 
“and slop it!” 

Professor Arthur R. Maas, a Los 
Angeles consultant who has trailed 
many invisible culprits of chemistry to 
their obscure lairs, smelled the fl(»ur. It 
proved to be rancid, but that was an 
effect and he was interested in causes. 
Then one by one he ran down the in- 
dividual ingredients: powdered milk, 
flour, baking soda, salt, shortening. 

Individually they proved themselves 
not guilty, but Professor Maas f<mnd a 
trace of copper in the milk. What had 
happened? When the ingredients en- 
tered the package the copper, being a 
catalytic agent, slowly oxidized the fats 
in the shortening. In time thousands of 
packages of the prepared 
flour became unfit for human 
consumption. 

“Here, as in many foods,” 

Professor Maas told me, “the 
constituents were harmless. 

Taken together, however, 
they permitted a chemical 
action which spelled trouble. 

Copper entered the milk 
from the mixing kettles, a 
source which the manufac- 
turer had not suspected.” The 
trouble was rectified, and 
now the product is as pure 
as man can make it. 

This case is only one of 
many. Bacteria, yeasts, and 
molds, the three bad boys of 
chemistry as it relates to ftiod 
products, march ever forward 
in their attacks on |lie na- 
tion’s supply of food in its 
many forms. 

In the background stands 
an army of chemists who 
throw forces periodical- 
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ly into the counter attack, beating hack 
these one-celled plants which multiply 
by budding and splitting into smaller 
plants, and the many-celled branching 
fungus plants which multiply by spores. 

Yesterday olives spread death by car- 
rying to their victims botulinus poison. 
The responsible bacteria entered the 
olives from the soil. Tomato puree blos- 
somed with ugly mold, which spread 
rapidly over its red surface. Canned 
orange juice contained excessive acid 
and was too heavy. Innocent chocolate 
eclairs, though fresh from the ovens, 
spread disease among thousands. 

T oday, the cln'mlst stands behind 
the nation’s food supply, guarantees 
its purity. The manufacturer tells you 
truthfully what is contained within his 
labels or the majesty of Uncle Sam’s 
food and drug laws and the health de- 
partments of various states draw up the 
heavy artillery to support the chemical 
brigades. 

Behind the shelves of retail stores 
these scientific sleuths search constantly 


for chemical wrong-doers. Acting as de- 
tectives, prosecuting attorneys, juries, 
and judges, they sometimes convict 
whole chemical gangs, while again they 
fasten their fingers on lone culprits. 

In my search for some of America’s 
outstanding, though little known, cases 
where the chemist saved the health of 
thousands who otherwise would have 
eaten products made from spoiled food 
or foods which had changed in character 
since manufacture, I found some bril- 
liant examples of super-sltMithing with 
test lubes and microscopes. 

Only in recent years have scientists 
been able to study the problem of food 
poisoning intelligently. Now they recog- 
nize two general types. The more com- 
mon — and more deadly-^-is botulinus 
poisoning, once erroneously known as 
ptomaine poisoning. Here the bacteria 
usually enters the food while it still is 
in the sc/il. In the second type the con- 


Abote: At every step in the preparation 
of quality brands of canned foods, chem- 
ists make tests for purity. Here a laboi 
tory test is being made to determine t 
acidity of one brand of canned spina 


Ltfit The microscope reveals the presence 
of objectionable spores in tomato puree 
which had developed a mold. With this 
information, future products may be kept 
pure and frea from the undesirable, spores 







By ANDREW R. BOONE 


Right: Too great a percentage of lolids 
in fruit juice may militate againet com- 
plete preiervadon. Professor Maas ap- 
plies a hydrometer test to canned juice 


Below: Testing a prepared flour, which 
had gone rancid, for the presence of 
copper. The metal acted as a catalyst and 
oxidized the fats used for shortening 



taminant usually reaches it through anl* 
mal or human carriers, generally 
because of inadequate sanitation. 

The expression, “ptomaine poison,” is 
now almost obsolete, and ptomaine is 
perhaps the rarest of food poisons. It 
comes from the Greek “ptoma” meaning 
corpse. Medical men agree the term 
“ptomaine poisoning” should never be 
used. 

One historic case of botulinus poison- 
ing occurred after a score of men and 
women, some of them famous in na- 
tional affairs, had gathered around the 
banquet table of a western host. They 
ate and drank and made merry — and a 
week later the city wis saddened as sev- 
eral went to their graves, victims of a 
deadly poison. Within a few weeks an 
epidemic of botulism swept over the 
ifnited States carrying scores of people 
to their deaths. In every case the fatal 



illnesses were traced to canned olives. 

Field agents for the Department of 
Agriculture’s Food and Drug Adminis- 
tration bought samples of every known 
brand. They soon narrowed the culprits 
down to two packs, from western plants. 
So serious had the epidemic become 
meantime that the olive industry lan- 
guished. But the deaths may have proved 
a blessing in disguise, for the cause was 
found: a toxin-producing anaerobium 
which entered the olives from the soil. 

Preventive steps were quickly taken. 
The chemist prescribed a simple rem- 
edy: sterilization of the vats in which 
the olives soak before being canned, 
with a solution of chlorine strong 
enough to kill the bacteria, and today 
you may feel free to eat olives without 
fear of ill results. To make absolutely 
sure the chlorine does the job, however, 
chemists periodically slice open olives 
from the pack and make check tests. 

Chlorine gas took thousands of sol- 
diers’ lives during the World War, but 
today it saves lives by killing the mi- 
croscopic “bugs.” These “bugs” are 
present in all foods, some being harm- 
ful, and others good. In the examination 
of certain canned products, such as 
tomato puree, the chemist usually can 
learn from the bacterial count whether 
the finished product was made from un- 


clean, spoiled, or over-ripe 
material. 

Widely separated cases of 
botulism prove the necessity 
for cleanliness both in com- 
mercial manufacturing and 
home cooking. A California 
man, after an automobile 
journey, complained of trou- 
ble with his eyes, then double 
vision, and finally loss of 
speech and inability to swal- 
low. On the fifth day he died. 
These symptoms are typical 
of botulism, but where he en- 
countered the cause could 
not be determined. 

Another outbreak resulted 
in the death of two men. 
They had eaten liberal por- 
tions of homemade chili 
sauce with abalone steaks. 
When taken to the laboratory 
for testing the material was 
found to be unusually deadly, 
and chili sauce was added 
to the growing list of foods 
which have proved themselves possible 
conveyors of the botulinus toxin. 

“In fact,” Professor Maas told me, 
“we find the heat-resisting spores of 
bacillus botulinus practically every- 
where. Absence of air and presence of 
food favors the growth of these germs 
when they become sealed in a jar or can 
of food which was not properly sterilized 
at the time of canning.” 

M anufacturers throw aii 

known safeguards around prepara- 
tion of foods, which accounts for the 
Tarity of such cases nowadays, but in 
the home . . . housewives, the California 
State Board of Health points out, should 
thoroughly boil all home-canned vege- 
tables and meats for at least 30 minutes 
before tasting or eating. The board also 
recommends that when canning these 
foods they be cooked under steam pres- 
sure which will reduce the loss from 
spoilage as well as prevent illness, or 
worse. 

In less serious forms of poisoning, the 
“bugs” may enter the food during or 
after manufacture— usually afterward. 

Several school children, teachers, and 
parents of a western city recently be- 
came ill. Chocolate eclairs were sus- 
pected. When inquiries were made 
throughout the city, it was found all 
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Left: To ituuro that dried 
tpinach will ba frat from in- 
jurtoiu propardatf it if fumi- 
gated in long indoor ovanf 


the eclairs came from the 
same bakery. When the chem- 
ist plunged a sterilized plati- 
num wire into the custard 
and took a culture he found 
the eclairs were heavily in- 
fested with staphylococcus 
germs. Several cats, it was 
learned, had access to the 
inside rooms of the bakery 
through a broken screen. 

Here was the source of con- 
tamination — one whicli was 
easily checked. 

The fight for healthful 
foods is eternal, and you can 
be sure Uncle Sam means 
business in enforcing the food 
and drug laws. One manu- 
facturer labelled cheap ex- 
tract of ginger as '^liquid 
medicine in bulk,** and 
shipped it to customers in 
other states. Government chemists found 
the stuff contained *'jake** poison, and 
was weak in Pharmacopoeia strength. 
Two years in prison and a heavy fine 
were that gentleman*8 reward. 

Another sold an “improved” wine of 
cod-liver oil, which is bought for its 
vitamin values. Uncle Sam*s inquiry 
showed vitamins A and D absent. Again 
the cheating manufacturer paid the 
penalty. 

Better magazines, newspapers, and 
radio stations require tliat preparations 
affecting health be submitted for analy- 
sis before an advertising campaign is 
commenced. The government does not 
censor the advertising or pass on the 
formula, however. The manufacturer 
writes his own label, then Uncle Sam 
checks the product chemically. 

Government agents shop constantly 
for food articles and submit them to 
federal chemists. Not long ago one of 
these investigators purchased a can of 
tomato puree — and found objectionable 


Beiow: A sterilized platinum 
wire probes the interior of an 
innocent appearing eclair. A 
culture made from the custard 
revealed the presence of sta- 
phylococci which had made 
consumers of the delicacy ill 



spores, the result of using defective 
fruit. This manufacturer unwittingly 
had violated a ^must not** of the law 
by putting into his product something 
harmful. Another advertised that a con- 
centrated food contained “all the body- 
building elements,’* but no vitamins 
were found. Both were forced to with- 
draw their products from grocers* 
««helve8. 

S ometimes minerals prove very 
harmful to plants, making the fruit 
unfit to eat. Thus plants often require 
water as pure as that which humans 
need. Black alkali is a destructive sub- 
Htance in irrigation water. One part in a 
thousand of this caustic slowly poisons 
the land. White alkali, containing sodi- 
um chloride or sodium sulfate, also 
wreaks havoc on both fruits and vege- 
tables. Dates, figs, oranges, lemons, and 
all kinds of vegetables are checked con- 
stantly to detect the presence of any 
“blight** or bacteria resulting from such 
causes. 

The chemist identifies the causes of 
food spoilage through his microscope as 
easily as he recognizes horses or people, 
and soon knows whether he is dealing 
with molds, bacteria, or yeasts. 

A producer of canned spinach found 
his pack acquiring too much acid. 
Analysis revealed that bacteria were 
attacking it. Chocolate candy literally 
exploded. Yeast was doing to it what 
it does to bread dough — ^harmful in one 
case, beneficial in the other. Bread 
turned ropy, shot through with wild 
yeasts infesting the air in an otherwise 
clean plant Another baker*8 bread 
spoiled in the wrappers, molds taking 
their toll. Bacteria, yeasts, and molds 
are everywhere, and only constant vigi- 
lance keeps the nation*s food supply 
clean and sweet. 



tong ftnile rubber aprons and constant attention to cleanliness in every step of 
the handling of orangas by thase workers safeguards the health of the pubtte 


ADVANCED AMATEUR PHOTOGRAPHY 


Infra-Red and Ultra-Violet 


By ALBERT G. INGALLS 

T here are several strictly utilita- 
rian uses for infra-red and ultra- 
violet photography. With the for- 
mer, distant landscapes may be photo- 
graphed through a ha/e that renders 
them wholly invisible to the eye, or the 
worker may go a-sleuthing and photo- 
graph doubtful documents ; with the lat- 
ter there are fluorescence photography, 
astronomical photography, and photo- 
micrography for extreme magniflcation. 
With both methods photographs may 
be made in the dark. 

Most of the utilitarian purposes are 
largely professional, which means no 
more than that the intelligent amateur 
can learn to use them fully as capably 
as the professional does. But as a starter, 
the majority of readers are likely to try 
something simple, and will do it just for 
fun. This may be what we are living for, 
anyway, hence no apology is needed for 
it. So we shall try taking an infra-red 
photograph in the dark, and later we 



Infra-red photograph* Total dark- 
nasa. Tungsten lamps with filters 


shall try an ultra-violet picture, equally 
in the dark. The latter is not difficult 
but is considerably more complicated 
than the former. 

Obtain some Eastman infra-red sensi- 
tive plates, Type 1-R, to fit your own 
camera. No special camera or apparatus 
Is required. Stand an ^ectric flatiron on 
end and turn on the current, set the dia- 
phragm at /.4.5, entirely darken the 
room, and open the shutter. Expose for 
five or ten minutes — longer if a smaller 
stop is necessary. Develop the picture. 


You knew in advance that it was pos- 
sible to do it, but there in quite an un- 
expected kick, is there not, in di'^cover- 
ing that it will really perform for you as 
well as for the professional? 

The next stunt may be indirect infra- 
red photography. Set up one or two hot 
flatirons facing some object and expose 
much longer- say an hour at /.4.5. You 
may have to make a few trials before 
you work out the correct exposure time 
with the set-up you are using. 

You may, of course, do both of these 
things with other heat sources: a hot 
iron or hot plate or a Sunhowl lamp, but 
with none of them heated enough to 
glow visibly if you want to be able to 
say you did it in the dark. 

Suppose you next try photographing a 
group of persons, or one person, in the 
dark. Here the source of radiation Is 
preferably common tungsten filament 
lamps, a lot of them— about 1000 watts 
per hundred square feet of floor space. 
To do it in darkness, however, will re- 
quire a filter to stop all the visible rays. 
Use Wratten No. 87 filters over all of 
the lamps. Exposure: Try one second at 
/.3.5, which would mean two seconds at 
/.4.5, and so on in proportion to si/e of 
opening available. This stunt is more 
difficult to set up than the others, but is 
more fun. At a party, for example, you 
photograph everyone in total darkness, 
or elsewhere you may try a hit of Sher- 
locking — if you can find a way to make 
the persons you are sleuthing stand or 
sit or remain still. 

P erhaps next, try infra-red photog- 
raphy out of doors. You must first 
exclude all the visible light from the 
plate or it will not be infra-red photog- 
raphy. A Wratten filter No. 25 will be 
suitable for this, or else a Tricolor Red, 
or an /f filter. You will have to experi- 
ment again and feel your way, but a first 
trial may be at 1/50 to 1/.5 second with 
stop /.4.5, As you ordinarily will try this 
in bright sunlight, 1/10 second may 
prove to be about right. Focus in the 
normal way. Develop as for panchro- 
matics. 

The landscape, as photographed, will 
seem weird and spooky and unreal. The 
sky will photograph black because it is 
relatively lacking for rays which affect 
plates made for the red end of the spec- 
trum. Leaves of vegetation will be white 
because they reflect infra-red wave- 
lengths much better than visible ones. 
Shadows will be deep. 


By the lime you have practiced with 
a few of these stunts you will feel a lot 
like an advanced amateur photographer, 
and may want to perfect your skill as far 
as this is possible. Special developer 
formulas, hypersensitizers and so on, ere 
available for such workers, but one can 
do most of the things described without 
more trouble than that required to buy 
special plates and a special filter. 

Ultra-violet photography is not so sim* 



A butt, photographed in radiation 
from two hot but invtiiblc irons 


pie as infra-ied work. There are two 
methods: (1) In the “reflected” method 
use a meicury arc lamp covered with a 
filler (Ultra No, 586, C(»rning Glass 
Works, Corning, N. Y,), ordinary cam- 
era, and Eastman 33 plates, and expose 
about one minute at /16. (2) In the 
“fluorescent” method use same lamp and 
same filter. Cover camera lens with Corn- 
ing Noviol 0, No. 306, 1-millinieter filter, 
optically surfaced. Use Wratten pan- 
chromatic process plates and expose 20 
minutes at /.4.5 when 20 inches from 
object. This method is the one used 
in deciphering altered documents. It 
actually does its work in visible, 
though faint, light; that is, in fluo- 
rescent light, which is ultra-violet radia- 
tion with its wavelength transformed 
(lengthened) until visible, by the sub- 
stance of the object. 

Must of the aliove data on ultra-violet 
work are included merely to give a 
rough idea, and the worker will doubt* 
less require some study of detailed 
sources of information. He will also re* 
quire patience, a good temper and e 
better lined purse than infra-red pho* 
tography will ask of him. 


m 




Absolute 



In the Quest of the Absolute or Real Zero 
Temperature, Known to he 273 Degrees Cen- 
tigrade or 459 Degrees Fahrenheit Below 
Our More FamOiar ‘^Zero,’’ Scientists Have 
Now Come Within One-Twentieth of a Degree 
of Their Long-Sought Goal 

By J. G. CROWTHER 

London 

Author of “An Outline of the Univerie/' “Science For You,” 

“The Progreu in Science'* and other books 


D uring the last 12 months two first 
cldss advances low temperature 
physics have been made. Profes- 
sor Peter Kapitza, the director of the 
Royal Society Mond Laboratory at Cam- 
bridge in England, has succeeded in 
constructing a new type of machine for 
liquefying helium. His machine makes 
the preparation of relatively large quan- 
tities of liquid helium much easier and 
cheaper than before, so that large quan- 
tities of liquid helium will soon be with- 
in reach of anyone who constructs a 
replica of this machine. 

The other first class advance has been 
made by Professor W. J. de Haas of the 
University of Leyden, Holland, who has 
made experiments in which tempera- 
tures within one-twentieth of a degree 
of absolute zero have been reached. The 
lowest temperature reached by earlier 
methods was Keesom’s seven-tenths of a 
degree above absolute zero. The mea- 
sure of de Haas’ remarkable advance 
is given by the consideration that seven- 
tenths of a degree is 14 times as high a 
temperature as one-twentieth of a de- 
gree above absolute zero. The measure 
is given, not by the difference but by 
the division of the two temperatures. 
Another illustration can be made by 
comparing the effect with a similar fall 
in another part of the scale of tempera- 
ture. In the attempts made by Faraday 
to liquefy oxygen 90 years ago, the low- 
est temperatures reached were about 
168 degrees on the absolute scale, or 
about 100 degrees Centigrade below the 
freezing point of water. Fifty years later, 
scientists had produced temperatures of 
about 12 degrees above absolute zero, 
a limit about 14 times lower than Fara- 
day’s. Keesom’s minimum of 0.7 degrees 
absolute was reached in 1929, Hence 
after five years de Haas has pushed the 
lower limit of temperature down the 
scale through a drop comparable with 


the drop achieved by his predecessors 
after 50 years of research. 

What is the practical value of re- 
search at very low temperatures? The 
consequences of it in the future will 
almost certainly be very great. The in- 
dustrial and military importance of 
processes conducted at the temperature 
of liquid air is already large. The use 



Phvto by K«plti« 

The apparatus which Professor 
Kapitsa uses for liquefying helium 


of gaseous oxygen compressed in cylin- 
ders is already being superseded by 
liquid oxygen, which is so much more 
compact, and can be transported so 
much more economically, because no 
heavy steel cylinders are needed to 
contain it. 

The separation of gases by boiling at 
low temperatures is already used on a 
vast scale in the manufacture of various 
industrial products and explosives. 

But the great applications of the fu- 
ture will probably be connected with 


the phenomenon of super-conductivity. 
When various substances are exposed 
to a very low temperature, their resis- 
tance to electricity suddenly disappears. 
Research may discover how to produce 
perfect electrical conductors at relative- 
ly high temperatures, say at the tem- 
perature of liquid air. What would 
happen to electrical engineering if per- 
fect conductors could be preserved by a 
product such as liquid air, which could 
easily be provided in vast quantities? 
Shall we have non-resistant cables, 
filled, not with metals, but with some 
peculiar salt, and surrounded by a pipe 
containing liquid air? When humanity 
has gained control over natural phe- 
nomena between 0 degrees and 10 de- 
grees absolute, it will probably conduct 
in that region a large part of its pro- 
ductive activities. 

B efore giving an indication of the 
chief methods of obtaining very low 
temperatures, some features of Kapitza’s 
apparatus may be described. As the pho- 
tograph at the left shows, his apparatus 
is quite compact. It is very much smaller 
than the complicated apparatus and 
heavy machinery previously necessary 
for the production of relatively large 
quantities of liquid helium. The practi- 
cal differences between large and small 
quantities of liquid helium may be ap- 
preciated when it is explained that some 
of the expert research workers whose 
work is only possible through the use 
of liquid helium, have never in their 
lives seen liquid helium. This is because 
in all of their experiments they had pro- 
duced the liquid helium within metal 
tubes, through which it was not visible 
to the eye. Their knowledge of the ex- 
istence of liquid helium in the tubes 
depended entirely on their observation 
of its effects, not of itself. One of the 
advantages of the preparation of liquid 
helium in relatively large quantities is 
that it can be handled in glass apparatus 
which allows direct optical observation 
of its effects. 

After the preliminary cooling of the 
helium gas to the temperature of liquid 
nitrogen, Kapitza’s apparatus will after 
25 minutes’ working begin to liquefy 
helium at the rate of two liters, or about 
two quarts, per hour. About one and a 
half liters of liquid air are consumed 
during the preparation of each liter of 
liquid helium. This la a minimum per- 
formance, and in the future the rate of 

E roduction will be very much increased, 
'ut even this performance con^ares 
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very favorably with the original meth- 
od of preparing liquid helium, which, 
according to Meissner, requires the con- 
sumption of five liters of liquid hydro- 
gen in addition to six liters of liquid 
air for the production of one liter of 
liquid helium. 

What is the principle of Kapitza’s ap- 
paratus? It is the invention of a re- 
ciprocating engine which will work at 
any temperature down to absolute zero. 
Hitherto, no reciprocating engine has 
been made which will work at a tem- 
perature lower than that of liquid air, 
which is about 100 degrees above ab- 
solute zero, 

T he difhculty of making a recipro- 
cating engine work at low tempera- 
tures is familiar. Everyone knows that 
in cold weather the pistons stick in the 
cylinders of automobile engines, owing 
to the thickening of lubricating oil. At 
very low temperatures the difficulty of 
preventing a reciprocating engine from 
freezing increases enormously. Claude 
very ingeniously made a reciprocating 
engine work at the temperature of liquid 
air by using liquid air as a lubricant. 
But the same dodge won’t work with 
hydrogen and helium. Hence there ap- 
peared to be no possibility of construct- 
ing a reciprocating engine which would 
work at temperatures lower than that 
of liquid air, that is about 100 degrees 
above absolute zero. Kapitza has accom- 
plished the almost magical achievement 
of making a reciprocating liquefier that 
will work without needing lubrication. 
The solution is, of course, like so many 
remarkable inventions, fantastically 
simple. The nature of the device will 
be described, after it has been explained 
why liquefiers whose action depends on 
the use of a reciprocating mechanism 
are so superior, when the difficulties of 
making them work at very low tem- 
peratures can be overcome. 

The cooling and liquefaction of gases 
is done by the exploitation of two en- 
tirely different principles. The nature 
of these two principles may be illus- 
trated by the consideration of the prop- 
erties of gases. A gas consists of a multi- 
tude of molecules flying about at a high 
speed. The molecules of the ordinary 
air in rooms fly about at an average 
speed of 500 yards a second. The energy 
of a moving particle is proportional to 
the square of its speed. Now the energy 
of motion of molecules is the same thing 
as their heat, hence the measure of their 
heat — that is, their temperature — must 
be proportional to the square of their 
speed; or, in other words, their speed 
is proportional to the square root of the 
absolute temperature. At absolute zero 
they have no heat energy, and there- 
fore no speed of motion. Hence the re- 
duction of the temperature of a gas 
means the reduction of the average 
speed of its flying molecules and can be 


accomplished directly by this reduction. 

How can the speed of motion of the 
molecules of a gas be reduced? One 
effective way is by putting heavy mov- 
able obstacles in their path. They can 
bump into the obstacles and transfer to 
them some of their energy of motion. 
Convenient obstacles for taking the 
speed out of swiftly moving molecules 
of gas are the blades of a turbine or the 
piston of a reciprocating engine. As the 
bombarding molecules lose their speed 
the turbine wheel or the fly wheel gains 
speed. Hence the size of the increase of 
speed of rotation of the fly wheel is a 
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Helium liqucfled by Prof. Kapitza. 

It looks hot, but is 450^ below zero 

measure of the amount of speed — that 
is, the amount of heat — which has been 
taken out of the molecules of the gas 
that have passed through the engine. 

Suppose you have a very large tank 
containing a vacuum, and fitted with a 
large tap. If you suddenly open the tap, 
air will rush in. As the molecules of the 
in-rushing air will meet with no sen- 
sible resistance (until sufficient air has 
collected in the tank to begin to offer a 
noticeable back pressure) their speed 
will not be decreased, and hence the 
temperature of the in-rushing gas will 
not be reduced in spite of the fall of 
pressure. If an engine were fixed on the 
tap, so that the air would have to pass 
through and make the fly wheel speed 
up before it could get into the vacuum, 
then the molecules that reached the 
vacuum would have given up and lost 
some of their speed to the fly wheel, 
and hence some of their temperature. 

The method of cooling a gas by allow- 
ing its molecules to give their speed to 
a movable piston or wheel is very effec- 
tive. Everyone has seen how a billiard 
ball which has been aimed at a sta- 
tionary ball loses speed after impact, 
and how the struck ball goes off with 
some of the speed of the striking ball. 
Hence one can imagine that if a swiftly 
moving molecule of gas impinges on a 


suitable sort of movable obstacle, it may 
be reduced almost to rest, and the mov- 
able obstacle will go shooting forward 
with the energy of motion it has gained 
from the molecule. But the molecule, 
having been reduced almost to rest, its 
temperature must therefore also have 
been reduced almost to absolute zero. 

Since the impact of gas molecules on 
movable objects such as pistons con- 
nected with fly wheels can effect very 
large reductions in the average speed of 
the molecules, the method of cooling by 
expansion through engines is very effi- 
cient. 

B efore a gas can be cooled by ex- 
pansion it must be at a higher 
pressure than that existing in the cham- 
ber into which it is to be allowed to 
expand. So in practice gases must be 
compressed to a pressure above the at- 
mospheric before they can be cooled by 
expansion. The compressing requires 
work to be done. But as the expan- 
sion -against-movable-objects-such-as- pis- 
tons method of cooling is very effective, 
a considerable part of the work done 
by the compressor is gained by the fly 
wheel of the expansion engine. Hence 
the expansion engine method of cooling 
allows a fair part of the work done by 
the compressor to be used for taking 
heat out of the gas which is being op- 
erated upon. 

Compressors have to be driven by 
electric motors or oil engines. The user 
has to spend money on the electricity or 
oil, so he wants the maximum amount 
of cooling to be done for the minimum 
expenditure on fuel. 

While the expansion engine is theo- 
retically very efficient, it is very difficult 
to operate at low temperatures. As al- 
ready mentioned, the pistons freeze up, 
owing to the lack of lubricants effective, 
at low temperatures. Also the metal of 
the reciprocating parts tends to become 
brittle at low temperatures. If the ma- 
chine is not designed and constructed 
with great attention to the properties of 
its materials, it flies to bits through 
brittleness when it is run at a low tem- 
perature. Hence, until Kapitza invented 
his special form of expansion engine, 
the method of cooling a gas by making 
its molecules give their energy to a 
piston could not be used for obtaining 
very low temperatures, and no advan- 
tage could be derived from the high 
theoretical efficiency of the method. 

So, until recently, low temperatures 
have been obtained mainly by the ex- 
ploitation of an entirely different prin- 
ciple. Gases such as air are not **per* 
feet.** That is, their molecules are not 
entirely without effect on each other; 
they have a slight mutual attraction. 
When the average distance between the 
molecules of a gas is increased, a little 
energy has to be consumed in forcing 
them farther apart against this slight 



302 


SCIENTIFIC AMERICAN 


DtCEMIH^ ' 


mutual attraction. This energy is taken 
from the energy of motion^ or heat, of 
the molecules of the gas. The slight fall 
in temperature of a gas when the aver- 
age distance between its molecules is 
increased, was discovered by Joule and 
Thomson over 80 years ago. As this cool- 
ing effect is due merely to the increase 
in the average distance between the 
molecules, and not to the bumping of 
the molecules against a piston or any 
other movable object, cooling machines 
based on the application of the Joule- 
Thomson effect can be constructed with- 
out any moving parts, so that no lubri- 
cation problems or serious difliculties 
owing to the brittleness of reciprocat- 
ing parts need arise. 

r r cooling machines operating on the 
Joule-Thomson effect, the gas to be 
cooled is compressed to a high pres- 
sure, and the heat produced by the com- 
pression is taken out by a cold water 
circulating system. The gas, now at high 
pressure and room temperature, is al- 
lowed to expand through a fine nozale. 
Owing to the increase in the average 
distance between the molecules after 
they have passed through the nozzle, 
the Issuing gas is cooled slightly. The 
slightly cooled gas is sent around the 
tube conducting the fresh lot of com- 
pressed gas to the nozzle, so that the 
fresh lot of gas is slightly cooler than 
the room temperature when it reaches 
the nozzle. After expansion through the 
nozzle its temperature drops, owing to 
the Joule-Thomson effect, but to a 
slightly lower temperature than the first 
lot of expanded air, because it started 
to expand at a slightly lower initial 
temperature. This system of employing 
the last lot of cooled gas to pre-cool the 
oncoming lot of high pressure gas is 
named the regenerative system of cool- 
ing. By it the temperature is steadily 
reduced as more and more gas is forced 
through the nozzle. 

As the Joule-Thomson effect produces 
such a slight fall in temperature for a 
big fall in pressure, a great deal of com- 
pressor pumping must be done to 
achieve a substantial fall of tempera- 
ture. Hence a large amount of fuel must 
be consumed in order to produce a use- 
ful fall of temperature. Cooling ma- 
chines operating on the Joule-Thomson 
effect are therefore, in the scientific 
sense of the term, very inefficient. They 
consume much power in producing a 
small fall of temperature. Meissner has 
calculated that the liquefaction of he- 
lium by the application of the Joule- 
Thomson effect must theoretically con- 
sume about 100 times as much power 
as liquefaction by an expansion engine 
ivhich succeeds in directly transforming 
the energy of the moving helium mole- 
cules into mechanical energy. 

But at low temperatui^ the cooling 
efficiency of the Joulor^omson effect 


increases considerably in comparison 
with that of expansion engines. The 
magnitude of the slight attractive force 
between the molecules of a gas increases 
slightly with the fall of temperature. 
Hence the Joule-Thomson cooling be- 
comes rather more effective at low tem- 
peratures. But the cooling by an expan- 
sion engine becomes less effective at 
low temperatures. As already men- 
tioned, the speed of the molecules of a 
gas is proportional to the square root of 
its temperature. A reduction of ten per- 
cent in the speed of the molecules of air 



The low temperature daboratory at 
Kharkov, mentioned in the article 


at room temperature, that is at 289 de- 
grees absolute, produces a fall of about 
50 degrees, but a reduction of ten per- 
cent in the speed of the molecules in 
air at -100 degrees Centigrade, or 173 
degrees absolute, produces a fall of 
about 30 degrees only. 

Hence the most efficient methtid of 
liquefying gases that condense at very 
low temperatures is to cool the gases 
down to within 10 degrees of absolute 
zero with an expansion engine which 
makes the gas molecules do work, and 
then produce the further cooling by 
increasing their mutual separation 
through the use of the Joule-Thomson 
effect. This is the plan that Kapitza 
follows. 

How does he make his reciprocating 
expansion engine work within ten de- 
grees of absolute zero, when no one be- 
fore has made one work within 100 
degrees of absolute zero? He solves the 
problem of lubricating the piston by 
avoiding the necessity for lubrication. 
He deliberately arranges that there 
should be a clearance ^tween the pis- 
ton and the walls of the cylinder, so 
that they are not in contact, and lubri- 
cation is unnecessary. But how can a 
leaking piston fake energy out of the 
gas? Kapitza arranges that the piston 


moves very rapidly on the expansion 
stroke, so that the expansion is com- 
pleted before much gas has been able 
to leak past. 

This engineering device is charac- 
teristic of Kapltza’s genius, and re- 
minds one of the device by which he 
produced magnetic fields of 300,000 
gauss by short-circuiting a dynamo 
through a solenoid. In both cases, he 
has produced effects outside the ordi- 
nary range of mechanics by evading the 
limitations of the ordinary ranges of 
working velocities. 

He is now about to combine his two 
powers of very intense magnetic fields 
with very low temperatures, in an attack 
on the fundamental atomic properties 
of matter. Whatever he discovers, he 
will enter a region of investigation that 
has hitherto been closed to man. 

F or the production of small quan- 
tities of liquid helium the method 
of F. Simon has been of great va^ue. He 
showed how liquid helium could be 
obtained by an expansion of highly com- 
pressed helium gas. His apparatus is^ in 
principle an expansion engine that 
makes one stroke only, and therefore 
avoids the engineering difficulties pre- 
sented by reciprocation at very low 
temperatures. By working with small 
quantities of material many important 
experiments can be made with small 
quantities of liquid helium* Simon’s ap- 
paratus is simple and inexpensive and 
has been used with great success in low 
temperature investigation by himself 
and K. Mendelssohn at Oxford, and by 
M. Ruheman at Kharkov in Russia’. 

The method used by de Haas for pro- 
ducing extremely low temperatures de- 
pends on a phenomenon first pointed 
out by Langevin in 1905, who remarked 
that when magnetized oxygen is demag- 
netized, its temperature should be re- 
duced. In 1927 W. F. Giauque again 
pointed out that the demagnetization of 
a magnetized body should produce a fall 
in temperature, and afterward with 
Clark employed the method experimen- 
tally. In 1926 Debye independently 
calculated the size of the faU of tem- 
perature to be expected in gladolinium 
sulfate when it is demagnetized. The 
calculation depends on the conception 
of a magnetizable body as a collection of 
a great number of very small magnets. 
When such a body is not magnetized, the 
little magnets are pointing in random 
directions. The act of magnetizing re- 
moves this random arrangement and 
alines all of the little magnets in a cer- 
tain direction. Hence a magnetized body 
is in an ordered state. By recondite 
thermodynamic considerations it can be 
shown that if the ordered magnetized 
system is destroyed, energy is absorbed 
from the heat motions of the molecules, 
and the temperature of the body de- 
creases. 
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w of the huge Queen Mary The Queen Mary, known only ei Number 534 during her construction, showing, in the beckgrt 

r construction at Gydebank yond the Clyde River, the River Cart which had to be widened and dredged to permit launching 


‘Queen Mary 

N otwithstanding widespread opposition to the con- in September 1934. The actual launching operations were ex- 
struction of huge transatlantic liners, the British have tremely delicate, due to the tremendous bulk of the ship, but 
deemed it worthwhile to finish and launch the giant Cunarder the River Cart provided the necessary space, as shown above. 
Queen Mary, which within 18 months or so will make her bid As the ship became water-borne, massive drag chains took up 
for the mythical “blue ribbon” of the Atlantic. Shrouded in the strain and checked her momentum. The Queen Mary had 
deep secrecy during the construction period, exact details of a launching weight of 34,000 tons, nearly 10,000 more than 
the ship have been unattainable. The drawings reproduced the AquUania, and will have a gross tonnage of 73,000. She is 
above were prepared hy Frank H. Mason, the only artist al- 1018 feet long with a 115-foot beam, will tower 234 feet from 
lowed access to the ship before her launching. Construction keel to masthead, and will have an estimated speed of 32 
of the ship was started several years ago, only to be stopped to 35 knots. For comparison of size: ImorAon-— 48,943 
by labor troubles in November 1931. Work was not sUrted registered tons, 907y2 feet long, 100^4 feet beam. Mor 
again until last December and the ship was finally launched 56,621 registered tons, 915 feet long, 100 feet beaim , 



THE AMATEUR AND HIS MICROSCOPE— XIH 


Plants that Swim 

By KEN G. NIBLACK 

Bauich ind Lomb Optical Company 


T he riddle of early microscopistH — 
the diatoms — is exactly as fascinat- 
ing, if not as mysterious, in 1934 as 
it was in 1834. These forms of life swim 
about like animals or hsh, yet their life 
chemistry is like that of plants! Are 
they animals nr plants? 

It was a plunge into the calm waters 
of a woodland lake that stirred my first 
curious interest in these odd denizens of 



On the under side of a glass, some 
scum from top mud of a small lake 


the aquatic world. Muddy brown water 
ruined the refreshing bath I had counted 
on. What is this shiny stuff in small 
lakes that gets into the eyes, ears, nose 
and mouth, but is rarely encountered in 
large, or swiftly moving, bodies of water. 

Enthusiasm about microscopy prompt- 
ed me to dig up about a pint of bottom 
matter from a small lake, so that I might 
compare it with the bottom matter of 
Lake Ontario and learn why there was 
such a marked difference. I knew, of 
course, that in the large lakes I was 
dealing principally with mineral matter, 
and in the smaller, quiet lakes with veg- 
etable and animal matter. I determined 
to learn their true nature under the mi- 
croscope. This is how I went about it: 

I permitted the sample of water from 
the large lake, and that from the small 
lake, to settle for several minutes. Then 
I examined the water on the top, which 
still seemed somewhat clouded. I next 
examined the top mud at the waterline 
and the mud at the bottom. By this 


method I learned that most of the living 
things existed in the top mud, while the 
matter at the very bottom consisted 
chiefly of sand and heavy debris. 

Every sample of top mud contained 
about % percent of uninteresting junk, 
which looked like rotted wood and sea- 
weed. Lively protozoa pushed their way 
through — some lingered in the most 
densely packed areas. Many other crea- 
tures whirled and darted across the field, 
but tlie objects that interested me most 
were the tiny airship-like forms that 
floated past the remaining things. These, 
the free-floating diatoms, were long the 
enigma of biologists. They travel on 
their way with determination — going no- 
where in particular, and this is one of 
the clews to their nature. They are not 
animals, as their gypsy habits would 
suggest, but plants that move about only 
to maintain a fresh supply of carbon di- 
oxide and water flowing to their proto- 
plasm. They consist only of protoplasm 
and an external skeleton. They are 
streamlined like a fish or airship for 
ease in slipping through the mud and 
water. Inside their siliceous skeleton is 
everything needed for the existence of a 
one-celled plant. 

1 SINGLED out this phase of the ma- 
terial for further study, neglecting all 
of the other jumping, whirling, darting, 
and creeping forms disclosed in the wa- 
ter from the two lakes. I fbund practi- 
cally the same kind of objects in the 
large lake that I found in the small lake, 
but the water from the small lake con- 
tained more of them. 

When looking for Information on 
fresh-water diatoms my attention was at- 
tracted to the beautiful forms found in 
other parts of the world — in the ocean 
and in the rocks. I learned that these ele- 
mentary living cells were found every- 
where, even in the dirt in our fields; that 
6,000 species were known — all beautiful, 
symmetrical in shape — circular, triangu- 
lar, square, oval, or in combinations of 
geometrical forms. 

The disk forms of diatoms are not free 
swimming but are anchored by gelati- 
nous stalks excreted by the cells, the 
stalks often branching profusely. These 
diatoms have the form of the old-fash- 
ioned pill box and in reproducing, the 
smaller or inside section becomes a new 


diatom, which means that among the 
progeny there are a series of individuals 
of diminishing size. When this series has 
reached a minimum, what are called 
auxospores are formed — reproductive 
cells which start new diatoms of full 
size. 

Diatom skeletons from accumulations 
are used commercially: in tooth paste 
and for polishing brass or varnished 
surfaces and the surfaces of optical 
equipment such as calcite prisms. They 
are also used as filters and as an ab- 
sorbent in dynamite. Diatoms are sold 
on the market under a number of dif- 
ferent names — diatomaceous or infuso- 
rial earth, rottenstone, kieselguhr. 

I have seen diatomaceous earth from 
the biological supply company, and dia- 
tomaceous material from several other 
sources. All this can be examined with a 
microscope giving about 100 magnifica- 
tions, but to see tbe more intricate de- 
tails, higher power is desirable. Tbe 
Amphipleura pellucidahas been used as 
a test for microscopic equipment for 
over 50 years. Although its general form 
can be seen with 100 or even less magni- 
fications, the fine ribs that maintain its 
shape cannot be resolved except with the 
highest powered equipment. You can 
only hope to see the ribs or beads if you 
have a microscope with an oil immersion 
objective and a condenser that can be 
used in oil contact with the bottom of 
the slide. The condenser must have a 
numerical aperture equal to the objec- 
tive, and the illumination must come in 
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at an angh^iperpendicular or obliquely 
to the lines in the diatom. Oblique light 
may be obtained very easily by cutting a 
disk of cardboard to fit the filter holder 
under your substage condenser. A quar- 
terdnch hole through the periphery will 
give the oblique illumination necessary, 
and by rotating the disk, resolution of 
the lines may be accomplished if you 
are a good enough microscopist. 

In order to prepare photographs to ih 
lustrate this article I mounted a few di- 
atoms in Canada balsam, in the follow- 
ing manner: For fresh water diatoms I 
took the fine top mud known to have 
diatoms in it and poured this into a test 
tube full of clean water. Diatom skele- 
tons and some other debris remained on 
the top of the water in the form of a 
scum, and by touching my cover glass to 
this I was able to pick up tlie scum on 
the under side of the cover glass. Then, 
to continue outlining the procedure, by 
examining this under a low power 
(50x), a certain section containing 
many diatoms is selected, and while 
watching it through the microscope, 
other sections of the cover glass are 
cleaned free of all debris so that the ma- 
terial and diatoms in view under the 
microscope will be the only material on 
the slide. This material, still moist, is 
spread, by means of a fresh drop of wa- 
ter, to cover the entire center part of the 
cover glass. When this is thoroughly dry 
a drop of Canada balsam is placed on a 
clean slide and the cover glass inverted 
over this Canada balsam and pressed 
down. Now, bv watching the section that 
it is desired to preserve under the mi- 
croscope, the cover glass may be moved 



How the hair ti connected directly to 
under the lent, then used to pick up th 


which you can pierce a needle. A bit 
of fine copper wire can be used through 
the eye of the needle, in order to hold a 
hair, and this hair, secured by wax or 
glue, is adjusted to focus. The gummed 
paper wrapped around the objective 
serves as a needle holder. A needle serves 



Beautiful diatoms may be found in 
many alluring shapes and patterns 


to hold a hair in position below the ob- 
jective’s focus. This gadget can be ad- 
justed easily to the center of the micro- 
scope field. (See drawing below.) 

W HEN the objective is focused on 
the hair, and also on a diatom, the 
hair can be used to lift the diatom from 
its position among broken pieces and 
place it in a clean spot on the same 
slide or on another slide. The hair can 
be moved up and down with the fine ad- 
justment, and the slide moved in the 
horizontal plane by hand. If it is found 
difficult to lift the diatom witli the hair, 
mix a solution of Canada balsam and 
xylol to make a paste thin enough to 
wet the hair, and sticky enough to pick 


a 



the objective and brought into focus 
i diatoms, and clean and arrange them 


around on the slide until the diatoms 
and remaining debris are so well sepa- 
rated that photographs or a permanent 
mount can be made. 

If, on the other hand, you wish to fol- 
low the Old World custom of cleaning 
the diatoms and arranging them in a 
pattern on the slide, and think you have 
the patience required, the following pro- 
cedure might be useful: Wrap the low 
power objective with gummed paper un- 
til you have built up a cushion through 


up the diatom. A drop of xylol on the 
slide where you wish to deposit the di- 
atom will help to free it from the hair, 
when you have it in position. 

The procedure is very simple if you 
are of a patient nature. Draw a black 
mark around the section containing di- 
atoms that you want to move, also a 
mark with a black grease pencil around 
the section in which you want to place 
the diatom. Focus your objective on the 
selected diatom, in order to find the di- 



Cleaned, selectod diatoms mountod 
on a slide make beautiful designs 


atom on the hair. Then raise the objec- 
tive by means of the coarse adjustment 
until you can see that the diatom is free 
from the slide, hut that some objects on 
the slide are still visible. Move the slide 
by hand until the other area where you 
want to deposit the diatom comes to 
view. Then lower the objective and lay 
the diatom in position. 

The diatoms should l)e covered as 
soon as possible, to prevent dust from 
getting on them. Canada balsam is the 
usual mounting medium, but mediums 
of higher refractive index are sometimes 
used, to give higher visibility. Tliese can 
be obtained from a biological supply 
store. After mounting, your slide should 
be prepared in the usual way and sealed 
with shellac around the cover glass. 

I discovered that these tiny skeletons 
would do ghostly things under high 
magnifications, and I was uncertain as 
to which of the many forms that I saw as 
I focused was the true form of the di- 
atom. I read several books on the sub- 
ject and learned that when no interfer- 
ence bands appeared I was looking at 
the true detail as it existed; and that 
when bands appeared around the object, 
1 was probably looking at a light phe 
nomencm caused by interference of 
wavelengths of light as they pass 
through the very fine structure of the 
skeletons. 

I F one wish<*s to follow diatoms as a 
study, there is much to be learned. 
Books have been written on the subject, 
much time devoted to it. Photomicro- 
graphers pride themselves on their 
prints of diatom structures. Diatoms are 
full of mystery to the most profound 
student of biology and an intriguing 
subject to every owner of a microscope. 
You can buy slides of various grades, 
ranging from the simple Strewn slide at 
50 cents, to the most beautiful pattern 
slide of test objects at five dollars. With 
these and slides which you can make, 
you can entertain yourself and your 
friends. The leisure hours will slip by 
unnoticed while watching this gala pa- 
rade of micro plants. 



From the 
Archeologist’S 
Note Book 


A Fortress Emerges 

O NE of the old landmarks of Rome 
is the Castel Sant* Angelo, origi- 
nally the tomb erected by the Emperor 
Hadrian for himself and his successors. 
It was completed in 139 a.d. by Anto- 
ninus Pius. On a substructure 275 feet 
square rises a cylinder 210 feet in di- 
ameter. The whole structure was once 
faced with marble. The great building 
was formerly surmounted by a smaller 
cylinder on which a colossal statue of 
Hadrian was placed. The total height 
was then about 165 feet. In 537 a.d. it 
was turned into a fortress and was many 
times besieged. Various additions were 
made and there were constant encroach- 
ments which destroyed the physical ap- 
pearance of the structure. Now under 
the Fascist regime the ancient cylinder 
has emerged from the scrap heap and 
the whole area has been converted into 
a beautiful park which adds another 
beauty spot to Rome, one of the most 
attractive cities in Europe. A feature of 
the present work is the restoration of 
the overhead passageway, connecting 
the Castel Sant’ Angelo and the Vati- 
can, which was almiist obliterated. The 
official name is now the Mole Adriano 
or the Tomb of Hadrian. We are in- 
debted to the Italian Tourist Informa- 
tion Office for our photograph. 



A bronze dith of Etrurian origin 


An Etrurian Bronze 

T he Metropolitan Museum of Art, 
New York, has acquired a bronze 
Kyathos (cup) emanating from south- 
ern Etruria, end of the 6th Century 
B.c. It is shallow with an offset, flaring 
lip, a foot with mouldings, and a high 
handle with lotus flnial. The bronze has 
acquired a bluish patina, which is very 
attractive. The bowl was hammered, 
planished, and then spun to remove the 
marks of the plunisher. The style is un- 
mistakably Greek ; this nation ttispired 
much Etrurian metal work. 
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Chios GoddeiSt 4th Ctntury B. C 

Greek Marble Head 

T IHE Boston Museum of Fine Arts 
has a beautiful marble head which 
comes from the island of Chios, dating 
from the 4th Century, B.c. It was not 
unusual for the Greek sculptor to make 
the head of a figure separately and at- 
tach it to the torso. The present head 
apparently rested in a mortise in front 
of the torso; dowel holes arc present. 
Persephone, Queen of Hades, best fits 
the character of the head, although Hera 
or some heroine or nymph may have 
been impersonated. 



SasMfiian silver dith 


Saasanian Hunting Scene 

AMONG the recent accessories of the 
collection of the Metropolitan Mu- 
seum of Art is a Sassanian silver dish 
decorated with a hunting scene. Persian 
silver vessels of the Sassanian period 
(a.d. 226-637) r^resent the highest 
achievement of Oriental metal-work. 
The Sassanian artists excelled not only 
in stone sculpture but also in wall paint- 
ings and such minor arts as metal-work 
and textiles. Their metal-work, particu- 
larly on silver vessels, are extremely 
rare, only about 4Q pieces being in ex- 
istence* The royal hunt here represented 
was a favorite subject with these early 
silversmiths. The ibex is the animal be- 
ing hunted. 
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Motordom’s Ghosts Wauh Again 


By WILLIAI 

T hat most modem of institutions, 
the automobile industry, seems to 
have set out to demonstrate anew 
th^ truth of the adage that there is 
nothing new under the sun. Ghosts of 
the past are stalking in the laboratories 
of the industry’s most ultra modern de- 
signers. 

One feature of the big show presented 
by Henry Ford at the Chicago World’s 
Fair, just closed, was a motor car body 
so radically different from the conven- 
tional that before it some millions of 
visitors stood in wonder of what a bold- 
ly progressive industry would dare next. 

The shell was offered by a manufac- 
turer of motor car bodies as its “sug- 
gestion for the motor car of the future.” 
Daringly streamlined, the familiar hood 
in front merely furnished a compart- 
ment into which to stretch the legs 
and store baggage. Space for the engine 
was provided in the back of the 
unique body directly over the rear axle. 

Rear-engine cars have 
been the dream of auto- 


S. DUTTON 

it, feci the automobile manufacturers. 

“Educated back” to it would be a 
more accurate description. The facts are 
that in the proposed rear-engine car the 
engineers and designers are merely 
dreaming of the day when they can cor- 
rect a 25-year-old blunder, which some 
day perhaps may be rated in transput ta- 
tion history as one of the automobile 
industry’s most serious mistakes. 

In another part of Mr. Ford’s big 
white building at Chicago was present- 
ed a spectacular display of vehicular 
history from the chariot of ancient 
Egypt to the newest type motor car on 
our highways. Sixty-seven vehicles were 
in the display, the pick of a vast peima- 
nent collection of vehicles at Dearborn, 
Michigan, which numbers 220 auto- 
mobiles of all types and makes and 
560 horse-drawn carts, wagons, and car- 
riages. Each vehicle presented at Chi- 
cago was significant of a step in trans- 
portation progress or change. 


The earliest automobile in this most 
instructive “Drama of Transportatioiiy^ 
since returned to Dearborn, is a steaut* 
driven car built in 1862 or 1863 by one 
William Austin, of Lowell, Massachu* 
setts. While resembling outwardly a 
horse-drawn cariiagc of its day, this 
71-year-()ld equipage is, from the en- 
gineering standpoint, further remov^id 
from the influence of the horse than 1$ 
the present-day motor car in all its 
gli^'tening grace and pride and speeds 
Austin placed his engine, clumsy as it 
was, at the rcar-center of his powor- 
propelied buggy. The carriage had a 
wheelbase of 54 inches and a tread of 
55V^ inches. The wheels were 45 and 
46 inches in diameter, front and rear 
respectively. The fuel used was char- 
coal, chip-wood or scrap coal. The two- 
cylinder engine, held in place by a 
frame, had piston valves. The drive was 
direct to the lear axle, the latter acting 
as a crankshaft. The water tank was 
located at the rear end of the carriage. 

Later the Benz Company of Mann- 
heim, Germany, founded by Carl Benz, 
famous in automobile annals, 
struck even further away 


motive engineers for the last 
several years, hut to date no 
manufacturer has had the 
nerve to risk placing a model 
on the market. Such a wide 
departure from the estab- 
lished practice of putting the 
engine in front has been held 
to be too long a step forward 
for a habit-bound public to 
countenance, so that even 
now it is doubtful whether 
the “car of the future” will 
make its debut in dealers’ 
sales rooms for two or three 



from the influences of the 
horse and its traditional 
place in front of the cart. A 
Benz car built in 1891, and 
another of 1892, are in the 
collection and each has its 
engine located uncompromis- 
ingly in the rear. 

Ford’s own first successful 
car, built in 1893 and still in 
good running older, was a 
rear-engine type. Likewise 
was the Daimler of 1894. 

Looking back over these 
ghosts of progress as they 


years more, if then. The pub- The Eisenbach car-— 1898-99^introduced a limple form have been arrayed side by 

lie must be “educated up” to of “knee-action,” a feature juit revived in this country side, even the lay visitor can- 
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not help but be impressed by the una* 
nimity of the pioneers’ vision of what a 
motor car should be. Among a total of 
37 significant automobile models in- 
troduced prior to 1910 and exhibited at 
Chicago, 14 were of the rear-engine 
type, six had their engines in the rear 
center, seven in the center, and only ten 
in front. That is to say, front-engine 
models were in the minority by the over- 
whelming odds of 27 to ten. 

Of course it must be granted that the 
early builders were probably Influenced 
more by expedience than vision. Power 
transmitted directly to the rear axle was 
the simplest and most economical form 
of construction. The fact remains, 
nevertheless, that it still is the simplest 
and most economical way to build a 
motor car, and the most sensible way. 
Engine heat, engine noise, and engine 
odors are removed to the place where 
least objectionable and noticeable when 
the power plant is in the rear of tlie 
car. There is more leg-room in front, 
and lack of leg-room was long an in- 
dictment against the earlier models with 
the power plant in front. 

T radition and habit, the ever-pres- 
ent human reluctance to break loose 
from established forms, was the main 
reason for the front-engine automobile. 
The horse always pulled its load, and 
so the automobile makers finally con- 
trived a way to get their power-plant 
where the horse would otherwise have 
been, though they continued to transmit 
the propelling force to the rear. And 
thus the new vehicle became a hybrid 
sort of thing, which presented the ap- 
pearance of being pulled and yet actual- 
ly was pushed from behind. It was 
neither fish nor fowl. 

Just how many years of progress were 
sacrificed by the automobile industry to 
the tradition of the horse, or, to state 

Oldsmobda— 1900 


it in another way, how much further 
advanced would be automotive design 
today if the pioneers had been guided 
solely by logic instead of by deference 
to age-old custom, is a nice question 
over which future historians may well 
speculate. It has taken us a quarter of 
a century to reach the point where a 
handful of advanced thinkers in auto- 
motive design are ready to admit cau- 
tiously that the car builders of the ’90s 
were right when they placed their power 
plants behind. 

I NDEED, study of the motorized sec- 
tion of the Drama of Transportation 
is likely to lead one to wonder if there 
is anytliing fundamentally new or en- 
visioned in the automotive industry of 
today of which the old-timers did not 
think. Lack of proper tools and materi- 
als, especially of metal alloys, made 
many of their ideas impractical at the 
time but none the less they had the 
ideas and in their experiments forecast 
the trend of future development with 
uncanny accuracy. 

The self-starter is popularly supposed 
to be of fairly recent origin and one 
of the most Important of later-day im- 
provements to the motor car, yet it ap- 
peared on a Win ton car in 1896. Stand- 
ardization of parts, also thought of as 
a modern idea, was introduced by Ran- 
som E. Olds, the designer and builder 
of the Oldsmobile, on an Olds car built 
in 1900. This car, known as a curved 
dash runabout, weighed only 800 
pounds and was built in one style, with 
one paint finish, and each and every 
part was made to standard. The car 
averaged 25 miles to a gallon of gaso- 
line and combined the principles both 
of air and water cooling. 

Three- wheel cars have recently been 
the subject of experiment, though not 
by any of the larger manufacturers, 

Benz PhaeCofi-’”1892-96 






and the idea has been considered novel 
enough to interest motion picture audi- 
ences via the news reels. A car of the 
tricycle type, illustrated on the opposite 
page, was built by Anderson L. Riker 
in 1896. 

A ir cooling and opposed cylinders are 
^ thought of today largely as inno- 
vations of the aviation industry, but 
about as many of the early engines were 
air cooled as water cooled. Such cars 
as the Holsman of 1904, the Stevens 
Duryea of 1904, and the Kilbinger of 
1907 employed both air cooling and op- 
posed cylinders in their motors. A 
Knnxmobile of 1902 introduced a most 
advanced principle of air cooling. Steel 
spines were inserted in the cylinder 
walls, screwed into place and grooved 
throughout their length. There were 
from 1500 to 2000 spines of an inch 
in diameter and two inches long. 

Even independent wheel suspension, 
popularly known as “knee action” and 
widely exploited as a radical improve- 
ment of the past year or two, is really 
a ghost out of motordom*8 past. A car 
known as the Eisenach, built at Eisen- 
ach, Germany, in 1898 or 1899, incor- 
porated a simple form of knee action 
in its front end suspension. 

Progress of any kind is dependent 
on the past and its accomplishments, 
and Mr. Ford's huge collection of 
ancient and modern vehicles at Dear- 
born shows this unmistakably. Inven- 
tors do not draw new creations out of 
the air, like magicians, but working at 
the right time with the right tools they 
coordinate and assemble the findings 
of countless experimenters who have 
gone before and who, in their time, 
probably worked at the wrong lime and 
with deficient tools and materials. 

Even as late as 1893, the year Ford 
built his own first car, the mechanical 


facilities available were so meager that 
they would have been utterly inade- 
quate to build a modern automobile. 
Prior to that date no sort of a success- 
ful car was possible, regardless of how 
complete and inspired the conception 
of the man who tried to build it. Too 
many needed things were then lacking. 

In this connection it is interesting to 
note the roundabout course taken by 
automotive design in its present trend 
back toward the original rear-engine 
models. 

First, the horse led designers grad- 
ually to work their powerplanls for- 
ward, though they had to overcome en- 
gineering difficulties in order to do so. 
Then along came aviation and we be- 
gan to learn .something of a new science, 
streamlining. Its discoveries quickly 
showed a glaring fault in the modern 
automobile: with its bulky engine and 
radiator in front it butted its way 
through the air instead of slipping 
easily through it. Streamlining sug- 
gested a rear-end power-plant, if a per- 
fect job of streamlining was to be done. 

S O our newest transportation indus- 
try, aviation, is exerting its influ- 
ence upon motordom to free it from the 
last vestige of influence held over it by 
transportation’s oldest industry. And 
the ghosts of the ’90s walk again. 

The photographs bordering these 
two pages admirably illustrate the 
points brought out in the accompanying 
article. Old as are the cars shown, th^ 
contain at least germs of ideas which 
are only now being developed. Old 
timers will recognize many familiar 
**gas buggies** of bygone days in this 
collection; the younger generation will 
smile at some of the seemingly gro- 
tesque designs, but can learn many les- 
sons from a study of them. 
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THE SCIENTIFIC AMEMCAN DIGEST 


Movies Analyze Industrial 
Operations 

A UNIQUE type of motion picture ap- 
paratus which visibly measures time 
in relation to human and mechanical energy 
was demonstrated recently to groups of 
industrialists in Rochester and New York 
City. 

Chief features of the apparatus, which is 
sponsored by The Chas. E. Bedaux organi- 
zation of indubtrial engineers, are a per- 





Closed loop film set-up for aoalyz* 
ing movies of industrial operations 

fectly synchronized camera and Kodaacope 
projector using a super-sensitized 8-milli- 
meter film. Powered by a constant-speed 
motor having an electric governor, the him 
travels through the camera at a rate of 
1000 frames per minute in normal use and 
4000 frames per minute for slow-motion 
pictures. 

The camera, known as the Bedaux Mea- 
surement Cine-Kodak, weighs only six 
pounds with its built-in motor. It carries 
100 feet of film which records 16 minutes 
of action, and is equipped with a lens held 
to a focal range of two to 20 feet. 

Another feature of the apparatus is de- 
scribed as the **measurement loop system.” 
This permits the recording of a large num- 
ber of episodes, such as the multitude of 
operations in an industrial plant, and the 
cutting of the film into varying lengths cor- 
responding to each episode, each length 
then being spliced into a loop capable of 
continuous projection at any desired rate 
ranging from one to 1400 frames per minute. 

ThiHPPpnrntus was conceived to fulfill 
the 'for a permanent record of every 
basic operation in a ipanufacturing plant, 
both as to the process and the exact time 


Conducted by F. D. McHUGH 
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value of every motion involved. Through 
the use of these picture records it becomes 
possible to measure progress in processing, 
analyze motion for the elimination of faulty 
or unnecessary moves, permit management 
to see in terms of speed and fatigue their 
labor requirements and to demonstrate the 
fairness of these requirements, and give 
workers a constant and equitable gage of 
their performance uninfluenced by good 
times or bad. 

With this system each complete scene 
is returned by the processing station to the 
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Motor-driven portable movie cam- 
era in usa in an assembly plant 


owner as a separate film formed into a 
closed loop and coiled in a specially de- 
signed file container card on which can be 
placed the data necfissary to identify and 
classify the scene therein contained. Thus, 
as contrary to the procedure heretofore in 
vogue, when one desires to project the 
specif subject in interest he need not 
waste time viewing all the other aodvitief 
photographed on the same roll ofitfilm. 

The principle of a closed loop is of de'» 
cided * advantage during projection. The 


picture can be viewed as many times as 
desired without change of reels or rewind- 
ing. Therefore, the analyst, freed of the 
need of watching the mechanical operation 
of hiB projecting machine, can concentrate 
on the study of the picture itself for as 
long as he desires. When not in use, the 
loops are coiled in the loop record cards and 
filed in a loop record humidified cabinet for 
safe storage. 


Water Purified by Iron and 
Carbon Dioxide 

A new method for chemical purification 
of waste water, the iron-carbon-dioxlde 
process, has been developed by German 
chemists, according to Chemical and Metal- 
lurgical Engineering, In this purifying 
process the waste water is treated with car- 
bon dioxide in the presence of metallic 
iron, whereby iron is dissolved as iron bi- 
carbonate. The dissolved carbon dioxide is 
then expelled from the water by strong 
aeration, the iron bicarbonate is oxidized 
and the hydroxide coagulated with the im- 
purities in the water. 

Waste flue gas with about 10 to 15 percent 
COa may be used as a source of the carbon 
dioxide gas. Iron turnings from a machine 
shop are suitable for the other reagent. The 
total time required for treating the waste 
water is 30 to 45 minutes. — A, E, B, 


Flexible Cord Reel 

A CONVENIENT device for use in con- 
nection with reading lamps, electric 
irons, toasters, and other electrical appli- 
ances, takes the form of a compact reel in 
which 15 feet of flexible lamp cord can be 



Compact fotl lot lamp cofd 
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eonuined. One end of the cord it connected 
to A ttanderd type of plug and the other to 
a receptacle in the center of the reel. Any 
length of wire needed to reach the nearest 
convenient outlet may be withdrawn from 
the reel or, when the device it not in use, 
the wire it easily rolled up* 

A flexible wire arrangement makes it 
possible to clamp the reel to the back of a 
chair, a table, or any other desired point, 
or the reel may be merely placed upright on 
its flat base. 


Texas “Oil Crop” 

A SURVEY recently completed by the 
Texas Petroleum Council shows that 
oil has become the big **money crop’* of 
Texas, far surpassing cotton. Returns from 
crude oil in 1933 totaled 237,872,000 (lo11ar«<, 
compared with returns of 204,040,000 dol- 
lars from the cotton crop in the same year. 


Stuttering Cured by Hypnolism 

H ypnotism has been successfully 
used by United States Public Health 
Service doctors at the Marine Hospital in 
San Francisco in curing patients of stutter- 
ing, Dr. Victor H. Vogel, United States Pub- 
lic Health Service, reports. 

The method includes revelation and 
aeration of the cause, and suggestion to the 
patient under induced hypnosis. It is es- 
pecially applicable when the cause is 
psychic injury, such as severe abuse or 
fright occurring early in life, when the 
mind is most impressionable. 

In some of the cases the causative inci- 
dent remains only in the patient*8 subcon- 
scious mind and can not be recalled during 
the normal waking state; but when hypno- 
tized, the patient readily relates all details. 
The suggestion is then given to the patient 
while in the state of hypnosis that, knowing 
the cause of his stuttering, he can overcome 
it. Success is not so marked when the 
cause is not revealed. 

One patient, who could not recall the 
causative incident before being hypnotized, 
readily related it under hypnosis and re- 
called it to mind after being awakened. In 
this case the patient when about seven years 
of age had been severely whipped. While 
under hypnosis he spoke without stuttering. 
He was cured by three treatments. Two 
months later he wrote that “new worlds 
are open to me now.” A year later he wrote 
that he was “selling insurance, which calls 
for enough talking.” In normal conversa- 
tions his speech was perfect, he said, while 


SCIENTIFICAMERICAN 8lt 



Hrlence Hervitti |)liutuKriiiili 


Florida’s “Fountain of Youth” failed to bring eternal youthfulness to thasa 
Indians of Ponca de Laon’s day. But archeologist J. R. Dickson reports that this 
old Indian graveyard, which he is unearthing, contains an array of strong- 
framed skeletons with remarkably fine teeth. The graveyard, recently unearthed, 
has revealed over 90 burials. Mr. Dickson calls them some of the earliest Chris- 
tianized Indians in the United States, because many lie with arms crossed as in 
prayer, and because of the lack of offerings and equipment for the future world 


he slightly lost control and stammered “a 
bit” in times of excitement . — Science Ser- 
vice, 


A Portable Rotary Pumping Unit 

T he development of a high-speed rotary 
displacement pump has made possible 
the compact and comparatively light weight 
transportable gasoline engine driven unit 
mounted on a trailer, which is shown in an 
accompanying photograph. The pump is 
known as the De Laval-IMO. Driven at ap- 
proximately 1675 revolutions per minute by 
a fiO-horsepower gasoline engine, it delivers 
90 gallons a minute against 495 pounds per 
square inch pressure with a suction lift 
equivalent to 14 inches of mercury. The 
pump itself weighs only 398 pounds, and 
the complete unit, with engine, about 
2000 pounds. The pump has only three 
working parts — a central power rotor and 
two sealing rotors, which mesh in such 


manner that the liquid is carried through, 
as by a continuously acting piston, without 
shock or pulsation. There are no timing 
gears or separate bearings, and but one 
stuffing box, which is subjected to suctioi& 
pressure only. 

The rotating parts are in complete ro- 
tational balance and, except for suction 
pressure against the area of the driving 
•spindle at the stuffing box, are also in 
hydraulic balance axially. 

How to Paint Cast Aluminum 

AN improved technique for painting cast- 
XX aluininum surfaces is reported by J. E. 
Greene in a recent issue of Industrial Fin- 
nhing, as a result of work done to improve 
the finish and durability of street and road 
Signs. In the finishing of cast aluminum, the 
first and most important job is to clean and 
pu pare the surfaces propeily before apply- 
ing the first coat of finishing material. Two 



A gaaoUne driven portable rotary pumpifig unit, And a sectional view of the pump 
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solutionf for this purpose are recommeuded: 
One is a caustic potash or concentrated lye 
mixed on the basis of two pounds to the 
gallon of water; the other is a 25 percent 
solution of acetic acid. 

Aluminum castings are dipped In a tank 
of one of these conditioning solutions and 
allowed to hang submerged for 20 to 30 
minutes, or until the surfaces turn to a 
grayish black. Next they are dipped into 
a tank of cold water to rinse and neutralize 
the first treatment, and then into a tank 
of hot water. Following this, the castings 
are allowed to dry naturally, after which 
they are ready for the priming coat. 

In one modern plant, exterior lacquer 
enamels are used; another uses air-dry and 
bake-type synthetic enamels. For the li|cquer 
finish a red oxide lacquer primer is first 
applied. The work is then painted in various 
combinations of color and finished with a 
final protective coating consisting of one or 
more coats of exterior, tarnish-proof, clear 
lacquer^ — A, E, B, 


BraxUtan Clipper Triumphs 

T he Brazilian Clipper, the Sikorsky 5-42, 
which we have already briefly described 
in these columns, has gone from triumph 
to triumph, exceeding the specification per- 
formances, breaking many records, and cut- 
ting time in its regular South American 
service. The S-42 has aroused world-wide 
interest and we feel fully justified devoting 
space to the latest information regarding 
this splendid ship. 

The performance with various engine 
combinations is of particular interest. With 
full load — ^36,000 pounds total — and all the 
four Pratt & Whitney Hornets, rated at 
700 horsepower each, in commission, the 
top speed is 190 miles per hour at 6000 feet 
altitude. With any of the three engines, 
the top speed at sea level is 153 miles per 
hour. With four engines, climb is 1000 feet 
per minute from 3500 feet; with any three 
engines, the climb there is still at the com- 
fortable figure of 400 feet per minute. In 
this flying boat the question of enhanced 
safety by use of a multi-engined power 
plant is fully answered, with no further 
argument possible. 

The weight empty (that is, fully equipped 
but without fuel, oil, crew, or pay load) is 
21,945 pounds, so that the useful load is 
at least 14,055 pounds. Since the S42 only 
loses a couple of miles per hour in speed 
when overloaded up to 41,000 pounds and 
is then perfectly easy to handle, its maxi- 
mum useful load is 19,055 pounds or nearly 
50 percent of the gross load. 



Tha Brazilian Clipper alighting with flaps depressed 


We have always claimed that large flying 
boats suitable for oceanic service should 
be equipped with the same care and com- 
pleteness as an ocean liner. In the Brazilian 
Clipper the total weight of equipment is 
2181 pounds, and comprises the following 
list of items, not one of which is superfluous 
and all of which are desirable: 


Mat Holders 
Fish Ull 
Flaidi Light 
Hand Axes 
Utility Rope 
10 Quart Pall 
Air Rafts (8) 

Spare ParU Kit 
Automatic Pilot 
Flit and Spray Gun 
Machete 

Paper Cup Holder 
Radio Wiring 
Food 

Life Jackets 

Anchor 

Anchor Cable 

Fog Horn 

Ship Bell 

Very Pistol 

Boat Hook 

Heaving Line 

Water Canteens (3) 

Food Box 

Bilge Pump 

Rea Anchor and Line 

First Aid Kit 

Parachute Flares 

Mlsc 

(Books, et cetera) 
Entrance Railing 
Strong Box 
Cupboards 


Toot Kit 

Water Containers 

Tables 

Coat Rails 

Smoking Stand 

Table Racks 

Life Buoys 

Fire Extinguishers 

Drinking Fountains 

Towel Holders 

Toilet Paper Holders 

Sanitary Pad Holders 

Signs and Frames 

Magazine Holders 

Batteries 

Landing Lights 

Generators 

Towing Pendant 

Pilot Seat Cushions 

Safety Belts 

Anchor Winch 

Radio Table 

Radio and Mech. Seats 

Carpets 

Curtains 

Steward's Seat 

Radio, Complete 

Radio Antenna 

Starter Handle 

Starters 

Bing Cowling 

Engine Fire K xtl ngu Ishers 

Oil Regulators 


Colonel Charles A. Lindbergh is the 
Technical Consultant fot; Pan-American 
Airways who purchased the ship, and him- 
self carried out a number of the acceptance 
tests. One of our photographs shows the 
Clipper just about to land with Lindbergh 
at the wheel. Our readers will notice that 
the landing is made with flap depressed. It 
is true that the flap extends only to the 


ailerons, but it is huge nevertheless and no 
pilot can quickly operate it by manual 
strength. Hence an ingenious flap control 
mechanism has been worked out. This 
mechanism is shown schematically. The 
mechanism is hydraulic, with control 
handles suspended from the cockpit roof 
near the throttles. A master actuating cylin- 
der, supplied with oil under pressure from 
an electric power-supply unit, pulls the 
flap down through direct cable and pulley 
connections to the control horns. The flap 
is raised by the action of six small cylin- 



Two gasoline tanks are mounted be- 
hind each engine on the Clipper 



One of the huge wing beams of the Brazilian Clipper 


ders (tliree to each flap section) mounted 
in the trailing edge of the wing, with 
plungers directly connected to the flap 
horns. An important safety feature is em- 
bodied which prevents the use of the flap 
when the flying speed is too high for it to 
be safely employed. In such a case the air 
loading on the flap becomes tOo high and 
by an ingenious arrangement of pressure 
relief valves and by-pass connectlohs the 
flap is allowed to rise till its loading is 
again normal. As air loads ease oflf, the 
flap automatically returns to its original 
position. 

In the photograph of the hull nearing 
completion may be seen many important 
points. At the very front end is the anchor 
hatch, with the anchor hawse pipe 'at the 
bottom. Then there Is the pilot hatch. On 
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the top of the hull is the deck box for the 
complicated engine controls and cables. The 
front entrance is on the left or port side. 
Immediately in back of the superstructure 
on which the wing is mounted, there is a 
rear emergency exit. The rear entrance is on 
top of the hull. Strut fittings are also indi- 
cated in this photograph. 

There is not space in these columns to 
illustrate all the complex devices and struc- 
tural elements required. We can only select 
vital elements. 

The tremendous wing spar is continuous 
from tip to tip, of a modified Warren truss 
type, and is composed of extruded and built- 
up dural sections, assembled by riveted and 
bolted-on gii«tsct plates. For the flange 
members (that is, the long members top 
and bottom) a very ingenious cxlnided C 
section with a uniform thickness of of 
an inch is employed. In highly stressed 
locations the C section is reinforced by the 
insertion of telescoping half-round tubular 
liners of dural. Where extra strength is re- 
quired steel bolls are alno substituted for 
rivets. 

In the interior of the hull, accessibility 
for maintenance is excellent. The main hull 
framing consists of a deep girder keel of 





Mounting of an outboard angina; 
wing-tip pontoon in background 


which the rtem «nd stern po»t8 are integral 
parti. There are eight built-up bulk heads 
all equipped with leak-proof doors to divide 
the hull into nine water-tight compartments. 
The many stringers, longitudinals, and out- 
side plating are riveted together to form a 
struclure almost as solid -and permanent as 
the hull of an ocean liner! All seams aw 
sealed with impregnated cloth during fa^ 
rication. To guard against corrosion, 
treated dural is used throughout. Flush 
riveting is used so that the outside surface 
is perfectly smooth. Tlie main bulk head 


extends downward to form the front step 
and upward to provide the rear siiperstnie- 
ture hulk head to which the rear wing spar 
is attached. 

Another photograph shows the mounting 
of the outboard engine on the wing, with 
its Venturi cc>wling, and tbree-bladecl ad- 
justable pitch propeller. The engine is 
carried by welded steel tubing attached 
directly to the spars and no attempt has 
Ijeen made to insulate engine mounts with 
rubber. Nevertheless, no vibration from the 
engines is noticeable in the cabins. The 
mass of the wing is evidently large enough 
to dampen out engine vibration before this 
reaches the cabin. The fuel is carried in 
eight elliptical riveted dural tanks of 150 
gallons each, supported by the drag trusses 
between the main wing spars. The tanks 
are arranged in pairs behind each engine. 

The boat represents the results of a life- 
time of experience for Igor Sikorsky, and 
his able Chief of Design M. Cluharefl. 
~A. K. 


Air Capers 

r ’ is sometimes refreshing, after reading 
the learned but endless reports of the 
aerodynamic laboratories of Europe and 
North America, to have a heart-to-heart chat 
with a practical and finished flyer. We are 
referring to Gevhard Achgelit, a German 
pilot, pupil of the famous Udet, who thrilled 
thousands of spectators at the Oeveland Air 
Races with his wonderful stunts. Strange to 


say, Mr, Achgelis understood the writer’s 
German, spoke no English, an«l was glad to 
converse freely in his native tongue. 

We have in this country the most fin- 
ished naval and military aviators. At Cleve- 
land the “Flying Trapeze,” composed of 
three planes flown by service pilots, flew 
but a few feet apart and simultaneously per- 
formed loops and wingovers with delightful 
ease. The “Luf berry Circub” was also amaz- 
ing to watch. Planes flew in single file, each 
imitating the one ahead, and playing a gi- 
gantic game uf “follow the leader” in the air. 

Al Williams made power dives, zooms, 
and wingovers with his usual precision. But 
there is one art in which our pilots perhaps 
lug, and that is the art of fantastic capers 
near the ground, and this art Achgelis dem- 
onstrated to our heart’s content. It is true 
that he had a very lightly loaded ship with 
oversize controls, but to watch him side-slip 
^iliiin a fc’, feet of the ground, cut the 
grass with one wing tip, and make his plane 
stagger in drunken fashion, all quite evi- 
dently with perfect control of his craft, was 
awe-inspiring. We criticize him only for 
making an inverted loop over the grand- 
stand — a perfect feat, hut one which meant 
danger to dozens of spectatorb. ~A,K. 


The Cleveland Air Races 

T he Air Races of 1934 were a remark- 
able success. Every event passed off 
with perfect smoothness and without the 
hlightest confusion, in brilliant sunshine and 
cool weather. On Labor Day some 90,0(X) 
people witnessed the most interesting events 
of the series. Instead of Air Race Week 
dragging along over a period of ten days 
it had been compressed into four days with 
great benefit to all coocemed, speotators 
and contestants alike. 

Air Race Week was marked by one dia- 
astrous event — ^ihe death of Doug DadI— 
who had already won three prizet end was 
leading in the Thompson Trophy Race lor 
machines with unlimited power — ^ifie air 
speed classic of the United States# 

The cause of this accident is readily ex- 
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lilaloed. Times are hard nowadays and 
backera lor entirely new ships are difficult 
to find. Hence* instead of exhibiting novel 
planes of more refined design, the racing 
aircraft constructors contented themselves 
with merely installing more powerful en- 
^nes and relying on brute force to give 
greater speed. 

Now, the installation of a more powerful 
engine in a good plane is not so very dan- 
gerous in straight, cross-country flying in 
moderately bumpy weather, hut in the 
Thompson Trophy Race, with its short laps 
of miles around four pylons (the short 
laps were arranged, naturally, to give the 
crowd a greater thrill) the pilot is almost 
never flying on a straightaway. With his high 
burst of speed, something over 300 miles an 
hour at times, he flashes over the course and 
attempts to negotiate the 90-degree turn at 
the pylon with a minimum loss of speed. To 
lose little time at the pylon the proper pro- 
cedure is neither to toom up nor to dive 
down, but simply to make a rapid, tight 
turn. The more powerful the engine the 
greater the speed, and the greater the cen- 
trifugal loads which may be imposed on the 
ship in such a turn. At the same time, the 
more powerful the engine, the more violent 
the slipstream of the propeller, the greater 
the control available to the pilot for tighten- 
ing the turn. 

In Doug Davis’ ship the power had mount- 
ed from something like 430 horsepower in 
the Junior Wasp to perhaps 730 horsepower 
in the Senior Wasp. With the fever of the 
race in his blood, leading the field by half a 
lap, Davis perished through failure of a 
wing, brought on undoubtedly by the tre- 
mendous centrifugal forces experienced. 

Next year a Racing Pilots* Association is 
to be formed to inspect the planes before 
each race. 

Light Planes and Moderate Power 
Engines 

T here is at the present time quite a 
revival of interest in low-powered 
planes; that is, planes with engines of some- 
thing under 60 horsepower. 

Our light plane designers have met the 
challenge of moderate price combined with 




The new Luscomba '’Phantom** for private flying 


good efficiency, and for lest than 1500 dol- 
lars it is now possible to buy an efficient, 
thoroughly go<^ flying machine of easy 
maintenance suitable for the private owner 
flier of moderate means. 

An excellent example of the low-powered 
plane liea in the Taylor ”Cub** which is pow- 
ered with the Aeromarine AR3-40 engine 
and illustrated in the two photographs. The 
occupant of this small ship is given enclosed 
cabin protection by a very complete wind 
shield in front with openings at the side 
of the fuselage. 

The Taylor “Cub** has, according to the 
manufacturer, the following specification: 


W«isht Empty 
rssful Load 
Gross Weight 
Take Off Run 
Climb (first minute) 
High Speed 
Cruising Speed 
Cruising Range 
Gas Consumption 
Gilding Ratio 
Landing Speed 
Landing Run 

A great deal of the 


*128 lbs 

418 lbs 

940 lbs 

120 ft 

600 ft 

94 mpb 

85 m p h 

175 miles 

SH gals per hour 

10 to 1 

80 m p b 
100 ft 

increase in interest 


in the low-powered plane lies in I he fact 



Simpla y«t strong angino mounting 
used on the Taylor "Cub** described 


that satisfactory engines are now available. 
Thus in the Taylor ‘H^ub** the engine em- 
ployed develops 40 horsepower at 2050 
revolutions per minute. The AR-3, which it 
very similar, develops 50 horsepower at 
2100 revolutions per minute* 

The Aeromarine light engines have been 
approved by the Department of Comfnerce, 
are in use in many light planes in this 


country, and have also been shipped to 
Brazil and Czechoslovakia. While only three 
cybndert are employed, the balance and 
smoothness are all that can be desired. The 
weight without hub and with two magnetos 
is 150 pounds. The bore is inches and 
the stroke is 4 inches. 

Some elements in construction are as 
follows: The cylinders are of forged steel 
with heat-treated aluminum-alloy heads. 
The valves, push rods, rocker arms, and 
tappets are entirely enclosed in oil tight 
castings. The magnesium crank case is 
divided into two parts which are very easy 
to assemble and maintain. The entire as- 
sembly of the crankshaft and its adjacent 
parts is made independent of the rest of 
the engine. The regular standardized mount 
is provided for starter and generator. 

A light engine of this type is bound to 
help private flying considerably. — A, K, 


Private Flying Goes Ahead 

W E were recently invited by a promi- 
nent private flyer to take a hop in his 
new “Phantom** put on the market by Don 
Luscombe a short time ago. Just a short 
flight over North Beach Airport brought 
home to us very forcibly what remarkable 
progress planes built for private owners 
have made in recent years. 

First of all there was perfect vision. The 
Pyralin windows, front, side, toward the 
rear, and up above, gave us as complete a 
view of the landscape as in the most un- 
protected open cockpit. A scoop at the front 
and a ventilation opening at the rear of the 
cabin gave fresh air, without drafts, with 
all windows closed. A comfortably padded 
seat with a safety belt that snapped shut 
in an instant made an excellent impression. 
With the monocoque dural fuselage to re- 
place the old fabric covered fuselage, there 
was not the slightest rattle or vibration 
anywhere. This freedom from vibration it 
due also to the perfectly running and well 
balanced engine, rubber mounted. 

Of course, our host and pilot was a master 
of the art. Nevertheless, it is remarkable 
how such a modem cabin plane as the 
“Phantom** responds immediately, neatly, 
“tidily,** to its controls. The writer of this 
note, a most indifferent pilot, was strongly 
tempted to take a hand. The rapid take-off 
was matched by the easiest of landings, us- 
ing the flaps. 

The flaps nowadays are no longer manu- 
ally controlled, which it fortunate, aince 
control stick and throttle usually engage the 
pilot’s attention in landing. The flap on the 
rear of the wing Is actuated by a mtU 
elec^o motor w^h tunte the shall eboui 
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The equipment used for indoor bombing practice 


which the furfacea hinge. The motor stops 
automatically at the proper full position 
without any attention. The only adjustment 
required is a slight lowering of the hori- 
zontal stabilizer to prevent any possible 
nose heaviness. 

These new private planes are equipped 
with everything the heart of a man can 
desire — luggage space, instruments of every 
kind, landing lights, starting motor, and 
so on. They are fully as well equippe<l in 
their way as the large transports. 

With a 145 horsepower Warner engine 
and a gross weight of 1950 pounds, a 
cruising range of 560 miles and a top speed 
of 168 miles an hour are realized. The land- 
ing speed with flaps down is 45 miles an 
hour. 

Our photograph shows a front view of 
the machine with its trim lines. The reader 
will note that the landing gear is entirely 
cantilever with all bracing hidden. 

With planes such as the Luscombe “Phan- 
tom,** and with more and more airports and 
landing fields, it is not surprising to hear 
that at the Cleveland Air Races some 45 
Monocoiipes and as many Fairchilds and 
Wacos were flown in to see the races by 
private flyer-owners.— >4. K. 

Indoor Bombing 

B ombing from the air is now a very 
' complicated art and is no longer sim- 
ply a matter of flying an airplane over a 
target. A great many factors have to be 
taken into consideration, such as the alti- 
tude and speed of the plane, the direction 
and speed of the wind, the aerodynamic 
properties of the bomb, and so on. 

The most sensitive instruments, involved 
calculations, and close co-operation between 
the bomber and the pilot are required. To 
train a bomber is a long and delicate busi- 
ness. It requires much work with practice 
bombs dropped from an airplane, as well 
as a lengthy course of instruction on the 
ground. 

British aircraft squadrons are now adopt- 
ing the Vickers-By grave Bombing Teacher 
with excellent results. An artist of The //- 
lustrated London News has prepared a 
diagram of the new bombing trainer which 
is almost self-explanatory, with perhaps the 
following additions: 

Instruction takes place in a darkened 
room, the floor of which is whitened. On 
this floor is projected, by means of a lantern 
slide, an aerial photographic mosaic printed 
on a transparency 10 inches square. This 
represents some 1600 square miles of coun- 
try. The scale of the transparency is about 
1 to 200,000 so that it is impossible to 
•how very fine details. There is, however, 
sufficient detail for the recognition of ground 
marks and for production of a realistic rep- 
resentation of the ground as seen from a 
height of 8000 or 9000 feet. The pupil under 
instruction is lying prone on a platform 
which represents the airplane. By means of 
the mechanism shown, the image of the 
ground is moved towards the platform from 
various directions, thus simulating the ef- 
fects of wind on the course of the aircraft. 
Thus it is possible, by means of this ap- 
paratus and various timing devices, to im- 
agine the airplane as approaching the target 
from any dft^ection at a variety of speeds, 
with flat, slow turns, and so on. 

The platform itself is fitted with naviga- 
tion and bombing sighting equipment for 


the use of the student under instruction, 
and a seat and rudder bar for the pilot. 
Pupil and pilot are in communication by 
means such as are normally used in bomb- 
ing airplanes. 

When the pupil has calculated the direc- 
tion and force of the wind and has sighted 
on the target, he throws a switch which rep- 
resents the bomb release. A device defines 
an interval equal to the time taken by the 
bomb to reach the ground. At the end of 
this period the movement of the projected 
slide is stopped. Painted on the floor of the 
room is a fixed trail point which marks the 
point on which a correctly aimed bomb 
should drop. Any error may be seen by the 
difference in the positions of the target and 
the fixed trail point. Exercise with this 
device is said to save a great deal of time 
and expense in the air. — A. K, 


Glass Wool Made by Centrifugal 
Force 

S HREDDING glass into wooly fibers by 
centrifugal force is the unique process 
developed by a Swedish manufacturer of 
glass wool. Melted glass runs down upon 
a disk which rotates with great velocity. 
By action of the centrifugal force, the glass 
is disintegrated into a mass of extremely 
fine threads. A current of air is blown down- 
ward around the edge of the rotating disk, 
carrying the formed glass wool down upon 


a cutting and transporting apparatus, by 
means of which the product is continuously 
carried away for further working. The fine- 
ness of the glass threads can be controlled 
within certain limits by regulating the tem- 
perature of the melted glass and the amount 
of glass fed upon the rotating disk per unit 
of time. By the method described, much 
finer threads can be produced than by other 
methods. Insulating mats manufactured 
from the glass wool by pressing and sewing 
contain only approximately 4 percent of 
glass by volume. — A, E, B, 


Milk In Tubereulosis 

S INCE ancient times milk has been recog- 
nized as a valuable adjunct in the 
feeding of the tuberculous sick. With all 
the advances in the treatment of tubercu- 
losis this perfect food has not lost its 
prestige but still remains the one most 
important article of diet for these patients. 

At one time before the modem era of 
clean, pasteurized milk, and the eradica- 
tion of tuberculous cattle, other forms of 
tuberculosis, not of the lungs, were not 
infrequently encountered. Whether because 
of, or coincidental with these procedures, 
true it is that analysis of all types of cases 
of tuberculosis reported shows a steady de- 
cline in the actual and relative num^rs of 
extra-pulmonary types of tuherculdSi Cer- 
tain it is we now no longer seeta to see as 
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Books for Boys 


Our stock of the four famous books for boys, 
which have enjoyed a huge sale, is to be sold 

At a Reduced Price 

These books were written by a former Associate Editor of Scientific Ameri- 
can, A. Russell Bond, who understands boys and knows what interests 
the intelligent, alert boy of today. They tell how to make scores of work- 
able devices for camp use, for sports and games, and for scientific study ; 
and many tales are told of engineering achievement that will enthrall the 
ambitious youth with visions of what he, also, may accomplish. 

SaENTinC AMERICAN BOY 
AT SCHOOL 

More extended work for the young lad; a 
club house, paddle-boat, signalling, seismo- 
graph, canal lock, gliding machine, sundials, 
magic, sail-boat, bicycle sled, water sports, 
etc. 12 mo. Cloth. 338 pages. 314 illustrations. 

PICK, SHOVEL AND PLUCK 

(Revised Edition) 

Further experiences “With the Men Who Do 
Things.’’ The work of the Engineer on actual 
jobs reaching from the Panama Canal to the 
Keokuk Dam across the Mississippi and back 
to New York. 12 mo. Ch'th. 256 pages. 21 line 
drawings. 31 page plates. 

These books formerly sold at $1,65 each. To 
close out our remaining stock of several 
hundred each, this price has been reduced to 

$1.00 each postpaid 

Scientific American, 24 w. 4oth street, New York 


SOENTinC AMERICAN BOY 

Explicit descriptions of what the boys made 
at the Camp at Willow Clump Island. Every 
sort of perquisite is included, skate sails, 
snow shoes, tents, surveying, bridge building, 
canoes, wigwagging, ice-boats, water wheels, 
windmills, etc. 12 mo. Cloth. 317 pages. 320 
illustrations. 

WITH THE MEN WHO DO 
THINGS 

(Revised Edition) 

Stories of engineering accomplishments 
which tend toward the romantic side without 
sacrificing fidelity of detail. Adventures that 
show courage, presence of mind, loyalty to 
comrades and devotion to duly. 12 mo. Cloth. 
275 pages. 26 line drawings. 43 page plates. 



m 

rniny peoplt with spinul, hip or glandular 
diaeaae walking the etreett as in former 
years. In other words, milk in general, 
always the best of all foods, is now also 
safe for human consumption .— Newt 
of the New York State Department of 
Health. 


MusItiH Cuag on Short Wavoa 

B ecause of the large numbers of pos* 
sible listeners-in on short wave radio 
sets, Forest ofiicers are finding it necessary 
sometimes to tone down their working 
cabularies, even under the stress of battle 
with the flames. Strict orders against “cusi- 
words” in radio messages have been issued, 
the Forest Service revealed recently, in re- 
porting that more than 600 radio stations 
have been installed for emergency communi- 
cation in the national forests. 

Now that short wave receivers have be- 
come so popular, radio gives far less privacy 
than even the old-fashioned party telephone 
line, according to the Forest Service. Thou- 
sands of listeners are picking up the F'ore<)t 
Service messages, and occasionally getting 
a real insight into the many difficulties and 
problems foresters have to meet in quelling 
fires in the woods. 

Movie Camera and Projector 
Combined 

A COMBINATION camera and projector 
for taking and showing amateur mo- 
tion pictures has recently appeared on the 
American market under the name of Midas. 
This instrument not only has the feature of 



combining two functions, but the actual 
taking of the pictures is achieved without 
the use of either a hand crank or a spring 
operated motor. 

Tlie camera is composed of two separate 
housings, one of which contains four stand- 
ard sized flashlight cells. These operate a 
tiny but powerful electric motor which 
drives the film during exposure. It Is 
claimed that the four small ceils will op- 
erate the motor long enough to take ^ 
reels of film, each 30 feet in length. When 
the instrument is used as a projector, the 
cells furnish current for lighting a small 
incandescent bulb. While i| is also posaible 
to operate the film during projection by 
means of the contained electric motor, 
better lighting of the screen it obtained if 
the hand crank is used for running the film* 
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The limp utually used is a M volt lli^ 
operated on an over-load and consuming ap- 
proximately 2.5 watts. The illumination is 
sufficient to throw a picture about three 
feet to a screen approximately 16 inches 
wide. The motor which drives the film con- 
sumes from .5 to 3 of an ampere under load. 

The film used ia 9% millimeters wide 
with center perforations between the frames. 
Thus a picture on the film is obtained 
which is almost as large in area aa on a 16 
millimeter film, since the 9Vk millimeter 
frame extends to the very edge of the film. 
The 30-foot reel of film will give approxi- 
mately 2Vj minutes of continuous action. 

The camera is equipped with a /2.5 fixed 
focus lens which is provided with a dia- 
phragm for controlling the amount of light. 
The same lens is used for both taking and 
projecting pictures. 

Cellulose Acetate Business 
“Booms’* 

O NE of the industries that have been 
**booming** in spite of the depression 
is cellulose acetate. Indeed, cellulose ace- 
tate sales during the worst year of the 
depression were over twice as high as in 
the top year of the preceding boom. Of 



Left: Amateur movie camera-pro- 
jector that uses dry cells. A bore: Bat- 
tery box open, showing cells. Right: 
Inserting the center-perforation 
film in the simple gate provided 

course, this was due to the* fact that many 
new and important outlets for this chemi- 
cal product have been developed since the 
depression began — “Celancsc” rayon, safety 
glass, non-flammable film, transparent 
wrapping material, and plastics. Arthur D. 
Little’s Industrial BuUetin explains some 
of the reasons for the growing use of cel- 
lulose acetate as follows: 

’’Acetate rayon, such as ’Celanese,* con- 
sists of fibers of cellulose acetate Instead of 
the simpler regenerated cellulose of viscose 
rayon. As dyes used for other fibers have 
in general no effect on acetate, and since 
many of the new dyea developed for acetate 
affect 00 other commercial fibers, acetate 
is widely used for cross-dyeing. The low 
moisture absorption of acetate tends to 
prevent its shrinking and swelling. Its ex- 
tensibility reduces bagging and ¥rrinkling. 
Early difficulties in weaving acetate yams 
have largely been overcome, and distinctive 
new fabrics developed. The popular dull 
finish is excellently produced upon acetate 
without loss of the fiber’s soft ’feel.’ 

”The trend of demand for rayon is strong- 
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ly towkrd finer filmnenfa, as these may be 
woven into softer fabrics, with better ap* 
pearance, feel, and covering-power. Ace- 
tate lends itself particularly well to the 
spinning of these fine filaments, for, whereas 
the spinning speed for viscose rayon moat 
be decreased with decrease in filament aixe, 
acetate filaments of even the finest com- 
mercial deniers may be spun quite rapidly. 

’’Increase in the use of cellulose acetate 
sheeting, as the plastic filler sandwiched 
between two glass plates to form safety 
glass has been spectacular. Since 1932, 
before which its use for this purpose was 
negligible, acetate has all but entirely dis- 
placed Pyroxylin. 

’’Cellulose acetate films include not only 
the slow-burning safety-film used for home 
movies. X-rays, and so on, but also a trans- 
parent wrapping material which is claimed 
to provide a closer, more even, and more 
uniform fit in packaging. Cellulose acetate 
plastics, though as yet relatively unimpor- 
tant, continue to find favor for certain ap- 
plications, chiefly because of their slow- 
huming qualities and their stability to 
light and heat, without discoloration or loss 
of transparency or translucency.” — A, E, B» 

When to See a Doctor 

O UR present system of consulting a 
physician only when pain or distress 
drives us to it is old-fashioned. As a result 
we are not benefiting as fully as we might 
by the modem discoveries of medical sci- 
entists. 

This, in effect, is the contention of Dr. 
Stanley H. Badock, Pro-Chancellor of the 
University of Bristol, England. 

The physician could do much more to 
keep us healthy if we laymen were not ’’still 



thinking of recipes for keeping the doctor 
away,” Dr. Badock pointed out in his presi- 
dential address before the Congress of tho 
Royal Sanitary Institute. 

We are still thinking of the doctor ’’ex- 
clusively as the ciirer of our diseases in- 
stead of as the guardian of our health,” 
he charged. This is not in keeping with the 
new viewpoint of physicians with its em- 
phasis on the preventive aspects of medi- 
cine. 

The physician is now equipped with an 
armory of weapons to confer immunity 
against many diseases and he is increas- 
ingly conquering disease by working with 
nature to stimulate the natural defensea of 
the body. Physicians generally are agreed 
that their services are often aought Intuf* 
ficiently early, when the disease has already 
made itself felt and is perhaps somewhat 
advanced, and when a much earlier con- 
sultation would have made a complete eure 
more possible. 

”11 is obviously undesirable that vre 
should be watching lor eoily gympt^ in 
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our own bodies^ even If we were qualified 
to observe them,*’ Dr. Badock stated. “But 
It if equally dear that the present system 
does not give the general practitioner the 
preventive scope which he desires.” 

One solution of the problem which Is fa> 
vmred by physicians and health authorities 
both In England and America, although 
Dr, Badock did not specifically mention it, 
is the system of yearly examinations or 
birthday health examinations, as they are 
sometimes called . — Science Service, 


The Plumber Had a Silver 
Mine • • • 

H OW a smart plumber in Hollywood 
called attention to the need for some 
chemical engineering in the studio is re- 
lated by A. B. Laing in Chemical and Metal- 
lurgical Engineering, In the laboratories of 
the movie producers, where vast quantities 
of film are developed and printed every day, 
the solutions used in the processing were 
known to contain considerable quantities 
of silver dissolved from the film during 
“fixing.” One particular studio had constant 
trouble with clogging of the pipe line lead- 
ing from the tank in which used “hypo” 
was stored. Each time the same plumber 
was called in to make the necessary repairs. 
To every call he responded with remark- 
able promptness, digging up the pipe, re- 
moving the old lengths, and replacing them 
with new pipe. 

Suspicion was finally aroused, particu- 
larly because the bills presented for this 
service seemed too low in view of the work 
involved. Upon investigation it was found 
that by laying some lengths of pipe out of 
level, at the end of the line, which would 
always be filled with old hypo solution, the 
plumber had deliberately constructed a 
hypo-trap of about 100 feet length, in which 
silver dissolved from the films during the 
process of developing was precipitated on 
the metallic iron. 

It was therefore a veritable silver mine 
which the ingenious plumber had been 
diligently working up to the time when 
the owner of the studio, exercising his 
priority rights, jumped his claim and ter- 
minated his highly profitable “contract.” 

Since that time several methods of 
processing high-silver hypo solution have 
been worked out with the result that much 
silver is recovered from the spent “hypo,” 
and. In addition, the new methods keep the 
hypo fresh and simplify film development, 
—/f. £. B, 


Where Old Oil Tankers Go 


U NSEAWORTHY oil tankers are being 
used as storage tanks in the lake and 
bayou regions of the Louisiana gulf coast 
area. 


American College of Surgeons 
Not Teaching Body 

T^^HAT Is the Americaq College of Sur- 
W gsons? is a question often asked. 

The American College of Surgeons is 
not a teaehing institution but an association 
of surgeons and surgical specialists of com- 
petency and of character who are engaged 
in a common pursuit to improve the service 
which they are rendering to the public; to 
better the hospitals and other surgical en- 
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viromnentt; to improve eurgery that it 
necessary, and to eliminate careless and 
unnecessary surgery; to conduct practical 
research into surgical problems; and to 
give the public personal acts that will tend 
to preserve health and prolong life. 

This College of Surgeons is not a politi- 
cal or governmental body. It is a great 
fraternal organization, guided by public re- 
quirements, and universal laws that have 
resulted from centuries of service. 

Each candidate for Fellowship in the 
American College of Surgeons must furnish 
positive evidence of preliminary primary 
and college training; a four or five year 
course in an approved medical school; a 
degree of Doctor of Medicine; a license to 
practice in his community; one to three 
years of training in a good hospital, or its 
equivalent; satisfactory assistantship in 
surgical service; at least seven years of 
medical and surgical practice; 50 to 80 
percent of his work devoted to surgery or 
a surgical specialty. Above all, he must be 
morally, ethically, and professionally ac- 
ceptable. 

As practical evidence of his diagnostic, 
scientific, and professional judgment and 
his surgical qualifications, he must submit 
to the College for approval 100 case record| 
of surgical operations which he himself ha4 
performed, and finally he must sign a Fel- 
lowship Pledge which declares that he does 
not obtain his patients by paying commis- 
sions, or through other unworthy commer- 
cial transactions . — Science Service. 

The Effect of Streamlined Trains 
on Railroading 

T he new streamlined trains of the Union 
Pacific differ from the average conven- 
tional passenger equipment of today in de- 
sign, weight, power, speed, and control. 
These five fundamentals are complementary 



Front and of new Union Pacific 
streamlined train, showing air intake 


and interdependent. The resolis expected 
lo be attained by this departure from the 
conventional are two-fold: greater comfort 
4nd convenience for the traveling public, 
and lower operating costs. 

The first strcfimlined train, of three cars, 
was delivered the Union Pacific in Feb- 


ruary, 1934. For purposes of exhibition and 
demonstration it was taken on a tour which 
extended from coast to coast in which it 
was subjected to varying operating condi- 
tions of gradients, curvatures, climates and 
altitudes. During this tour, wMch embraced 
nearly 13,000 miles and which took the train 
over the lines of fourteen different Amer- 
ican railroads in twenty-two different states, 
there were no road failures and no acci- 
dents and every one of the scheduled 68 



Carl R. Gray, President of 
the Union Pacific System 


exhibition stops was made and the train 
returned to Chicago five minutes ahead of 
the time set when the tour began some 
twelve weeks before. 

The second train, just being completed, 
and in which has been incorporated correc- 
tions of minor details developed through 
the testing of the first train, consists of six 
cars, three of which are Pullman sleepers. 
The third and fourth trains are on order 
for delivery this winter. These will consist 
of nine cars each, four of which will be 
Pullman sleepers. 

As previously mentioned, it is hoped that 
the new streamlined train will provide great- 
er comfort and convenience to the traveling 
public and at the same time result in lower 
operating costs. 

Greater comfort on the new train is at- 
tained through the fact that the trains are 
completely air-conditioned and also by rea- 


son of complete insulation against the usual 
vibration and train noises. The articulation 
of the cars and the employment of roller 
bearings throughout, together with the 
cushioning effect obuined by the liberal 
use of rubber between the trucks and car 
bodies, improves riding qualities. The low- 
ered center of gravity, while primarily a 
safety factor, causes the train to **hug the 
rails** and gives the forward motion a glid- 
ing quality. 

A feature of the Union Pacific streamlined 
train is the development of a new type of 
Pullman sleeping car. Each berth, both up- 
per and lower, has a collapsible washbowl. 
An illuminated mirror in each berth adds 
greatly to convenience. Every section, every 
berth in fact, at night is enclosed with 
sliding aluminum panels, making them in- 
dividual small rooms and insuring absolute 
privacy for the traveler. The passenger in 
the upper berth uses a folding stairway 
which has a small platform at its top, 
sufficiently large so that one may stand 
while dressing. 

As to the matter of economy there is in- 
volved. first, the question of original cost as 
compared with present standard equipment, 
and second, operating costs. Original costs 
now are necessarily high as these early 
trains include research, engineering, and 
laboratory expense. Each train, so to speak, 
is “tailor-made.** Mass-production costs will 
he quite different. However, the power units 
of our six-car train and our nine-car trains 
will pull a transcontinental train all the 
way from Chicago to the Pacific — a job 
now done in relay by five steam locomo- 
tives, costing 80,000 dollars each. Because 
of the greater speed, five of the streamline 
trains will take the place of seven con- 
ventional steam trains on a Chicago to 
Pacific coast schedule. 

As to operating costs, there will be no 
change in the size of crews involved. Fuel 
costs of the Diesel-electric drive are ex- 
peeled to be one fourth that of steam. 

The important still **unknown quantities*’ 
ore maintenance and depreciation. There 
will be less servicing enroute during opera- 
tion and a reduction in periodic overhaul. 
These new streamlined trains are in process 
of development and improvements are like- 
ly to be made. 

I do not foresee any disorganizing and 
“revolutionary” over-turn in re-equipment 
of our railways. It seems to me more likely 
that progress will be steady — evolutionary 
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rather than revolutionary. Initially at least 
the streamlined trains will be operated in 
addition to the present steam train sched- 
ules; that is, the present steam trains will 
not for the near future be displaced. Later, 
new types of trains will progressively suc- 
ceed old types on a steady, “normal replace- 
ment** basis. — Carl R, Cray, President 
Union Pacific System. 

Portable Grinder 

A new portable electric grinder of the 
universal type which has a built-in air 
filler, effectively filtering all air entering the 
motor, weighs four pounds, turns up 17,000 
revolutions per minute, and has ample pow* 
er to pull a wheel two inches in diameter. 
The motor housing, of heavy cast aluminum. 


Portable grinder for small hand op- 
erations, weighing only four pounds 

extends out over the motor shaft and air 
filter, and is encased with an insulating 
cushion grip, giving positive control and 
operating flexibility. This new tool, made 
by the Chicago Wheel and Manufacturing 
Company, is compact, well balanced, and, 
with suitable grinding wheel or cutter in- 
serted in the universal case-hardened chuck, 
will work at an angle and get into and 
around corners, irregular shaped holes, and 
other hard to reach places. 

The filter is of the viscous type and can 
be easily removed for cleaning or re-oiling. 
Tests running over a period of a year in 
various shops have proved the air filter a 
most efficient protection for keeping all 
dust and abrasive matter out of the motor 
and bearings. Ventilation is in no way im- 
paired even when the filter becomes ex- 
tremely loaded with foreign matter. 

Rubber in Tree Surgery 

A plastic rubber tree cavity filler has 
been perfected as the result of experi- 
ments conducted by the Goodyear Tire and 
Rubber Company and the Akron, Ohio, 
parks department. The filler readily adheres 
to the cavities or scars of damaged trees and 
prolongs their lives indefinitely. Supple- 
menting the cement is a new tree paint for 
minor cuts and scars that may be used to | 
cover cuts resulting from pruning and trim- 
ming. — A. E. B, 

New Poi»on Gas Discovered by 
Accident 

A new type of “poison gas” that has an 
even nastier disposition than the 
hideous concoctions of the World War, was 
described at the recent meeting of the 
American Chemical Society in Cleveland, by 
Dfi George H. Cady. Gjiemically, this new 
substance is something of a freak, being 
composed of nitrogen, oxygen, and fluorine 
according to the formula NOgF. Because of 
its freakish composition it is very unstable 
and explodes violently when heated. Thus, 
it would be theoretically possible to flood 
(Please turn to page 324) 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT & INGALLS 


F requent demands for instructions 
for calculating the optical system of a 
rifle telescope sight led us to invite Alan 
R, Kirkham, of Tacoma, to prepare an ar- 
ticle telling how it is done, and the first 
half of that article is presented below. Mr. 
Kirkham is the author of two chapters in 
**Amateur Telescope Making** and has 
made a variety of telescopes, eye-pieces, 
and microscopes. More recently he has un- 
dertaken telescope sights, at the request of 
various riflemen, and with success. If the 
article which follows is not wholly clear to 
all readers this may indicate merely that 
they have not, as they should before at- 
tempting a rifle sight, previously made an 
ordinary refractor from the instructions in 
** Amateur Telescope Making.” A rifle sight 
is a special case of the refractor. Mr. Kirk- 
ham writes: 

Telescope Sights 

T here are so many ways of building a 
telescope sight that to describe any 
single way is almost certain to invite hearty 
disapproval if not derision from various 
sources. However, in the following account, 
we shall describe a simple method which, 
beside requiring neither knowledge of math- 
ematics nor tedious computation, has in 
practice been used to produce sights which 
have at least no obvious faults. It should 
be borne in mind that more refined and the- 
oretically superior sights can be designeil, 
but only at a tremendous cost in time spent 
in ray tracing and analytical calculation. 
While not extremely difficult, such computa- 
tion is very complicated and time-consum- 
ing, and if the improvement is really only 
theoretical, its value may be questioned. 
Should one aspire to such things, the best 


recourse Is to Conrady’s ^Applied Optics 
and Optical Design** or kindi^ treatises, of 
which the one mentioned is no doubt the 
most exhaustive. 

Figure 1 shows the paths of light rays 
emanating from an element in the buira- 
eye with the rifle expertly aimed. The rays 
are considered to be parallel up to O, the 
objective. They converge to a focus F„ after 
which they diverge, falling on ! and the 
erector lenses, which cause them to con- 
verge again to a new focus at At Fi the 
image is inverted, while at F^ it is erect and 
is viewed through a low power eyepiece. 
In ord^ to have the requisite eye distance, 
this should be a thin cemented doublet. The 
focal lengths of the four lenses are /„ /„ /, 
and /«, respectively. The erector magnifica- 
tion is /s//i, and the focal length of the ob- 
jective should be multiplied by that value, 
in order to find the equivalent focal length 
of the entire sight exclusive of the eye- 
piece. Calling this F, we have F//4 for the 
magnification with any eyepiece of focal 
length /«. If there is a separation between the 
erector lenses, the distance doesn't count, 
but once worked out, a variation in their 
separation will result in different magnifi- 
cation. The use of this property in securing 
adjustable magnification is nevertheless at- 
tended with considerable difficulty, since 
the whole unit must move as the separation 
is varied if the telescope is to remain in 
focus. 

The exit pupil diameter is perhaps the 
best place to begin in finding the diameters 
of the lenses and stops. In general, a large 
exit pupil will necessitate a large objec- 
tive. The exit pupil diameter, c/a, is the effec- 
tive diameter of the objective, </j, divided by 
the magnification. A large exit pupil is 


therefore obtained with low magnifications, 
and is desirable for hunting sights where 
it is inconvenient to take time In getting 
the eye exactly in line with the telescope. 
For this class of sights, 2X to 4X with exit 
pupils 1/4 to 1/6-inch diameter is sug- 
gested. For target shooting, smaller exit 
pupils may be employed, even as small as 
1/10 to 1/12 inch, which makes higher pow- 
ers obtainable. The apparent field of view 
is about equal to the stop diameter seen 
at the eye ^stance. The diameter of the eye- 
piece should be equal to the stop diameter 
plus the exit pupil diameter. The erector 
lenses should be times the exit pupil di- 
ameter, after allowing a rim for mounting. 
If they are separated somewhat, make them 
a trifle larger and put a stop of that diam- 
eter between. The diameter of the stop is 
is now /«//, times that of S^. 'fhe objective 
diameter it given by 


A 

T 



The first part of the expression gives the 
“effective diameter” mentioned above, while 
the second part is that which is added for 
the displacement of the cones of rays from 
objects at the edge of the field, as shown in 
Figure 2. The width of any field w, at a dis- 
tance D (c.c., to a target), is fc;=s:(S»/F)/i, 
to a close approximation. Curvature of field 
depends directly on the focal powers of all 
the lenses added together, hence very short 
focus lenses are to bo rlgorouvsly avoided in 
any design. 

Figure 2 indicates how the lenses should 
be turned, and also shows the paths of light 
rays from an object at the edge of the field. 
Figure 3 gives the construction of each 
lens. The hatched component represents or- 
dinary flint glass of refractive 



Figure 1: Ray paths through a typical rifle telascope sight 


index 1.615, and dispersion 
36.6, The convex lenses may 
be made from borosilicate 
crown glass of refractive in- 
dex 1.517 and dispersion 
64.5, or of barium crown 
having an index of refrac- 
tion 1.576 and dispersion 
57.3. The radii for an apla- 
natic lens are given in the 
table in Figure 3, and have 
only to be multiplied by the 
desired focal length to ^ob- 
tain working data. The first 
row is for borosilicate crown 
and dense flint, as above, and 



Pigmrt 2; Diagram oi flha lansas} also showing rays from obiacts at tdga 
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Four rifle lights made by the au- 
thor* Their mounts, or attachments 
to rifle, at bottom, are by Lyman 


tlie second is for the barium*crown-dense- 
flint combination, which has somewhat bet- 
ter color correction, and a considerably flat- 
ter field. The barium crown is not as dur- 
able, however and requires making more 
laps. 

{To be concluded,) 
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I N the October number we published the 
Tinsley Laboi atones* statement that not 
5 percent of the mirrors sent them for 
silvering were fully poliahed out. Between 
the time when that note was inserted and 
its later appearance, two others wrote us 
virtually the same statement. B. L. Souther 
of Pittsburgh, who does silvering, and the 
American Telescope Company of the same 
city, who do aluminizing, each state that the 
great majority of mirrors sent them are 
far from polished out. Apropos this, J. H. 
llindle of England gives the following 
method of detecting the most minute pits 
and scratches: Place a lamp at the right 
of center of curvature, where the pinhole 
normally goes in (he knife-edge test. Then 
place the eye where the knife-edge would 
go. Move the head so that just the edge of 
the cone of reflected rays is seen. Defects of 
a kind normally seen only on focograms 
will be rendered visible. Mr. Hindlc also 
commented, when on a recent visit to this 
country, on our note in the September 
number, regarding fictitious accuracy in 
measuring the radii of zones to thousandths 
of an inch. He does not undertake to mea- 
sure closer than one 150th inch and be- 
lieves closer attempts to be self-deceptive. 
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and glaMS optica for aclentlAc In 
Rtrumenta la your amuranra of ror 
reel nptlral parta and auppllea 
UiUc Jar A. D Janaa Optiaal Warka 

Pnre hist Cambrldsa. Mssa 


BELIEVE IT OR NOT! 


Optical Specialtias 

For the student chemist and amateur as- 
tronomer. ratalog listing spectroscopes, tel- 
escopes, microscopes, grating replicas, lenses, 
prisms, ultra violet lamps and filters, etc. 
ten cents Refunded on dollar order 

LABORATORY SPECIALTIES CO. 
Box 129 Wabaah, Ind^a 


TOLLES EYEPIECES 

THE BEST IN HIGH POWER OCULARS 

Focal lengths V4'* and Vi^ 16.00 each. 
Other focal lengths made to order. 

C H. NICHOLSON 

2912 N. RACINE AVE., CHICAGO, ILL. 



Y our scribe complains that dealers 
omit to send him their catalogs, and 
leave him guessing where to direct in- 
quirers for this and that. But one — a nice 
one, at that, with included star charts — 
has now come in unsolicited from the 
Optical Research Associates, of Plainfield, 
New Jersey, and this was so affecting that 
three big bandanna handkerchiefs were 
cried soaking wet. Mention of name is for 
revenge on others, and is not a precedent. 



BE 

♦ — Fg 

(convax) 


IRl 



n 

r* 

Ts 

i 

.425 

.425 

to.oo 

2 

.635 

.309 

2.525 


Ffffirtf Si Radlut factora (sea text) 


but a naw POLISffINO COMPOUND wa arr IMlnf 
worka raatar than ruuga and la chaaper But beat ot 
all It la leas likely to aerateh and won l ataln elothaa 
workahop or liouaa 

gafid SOc tar 6 oa and a copy of ow Oata~ 
lapua O si ithieh lists all the needs of the 
Amateur Telescope Maker 

ALVAN CLARK 4 SONS CO. 

SO Dsy St . W Somarvllla, Mui. 

Fxatory, Combrldia. Naaaaahuaatta 


$85 Aatronomieol Telescope 
3 ^ inch l«nt with tripod 
Colt «3SO.OO 

Also other teleicope paru 

Write for List 

WEIL’S CURIOSITY SHOP 

ao South and St., PhtUdolpM*, Pa. 


TELESCOPE MIRRORS 

ALUMINIEED 

Bveporation Process 
Alumlotna provldei the moat parlaot raflaeting lurfaea 
known today It la praettcally non tamtahlng avan In 
the pooraat atmoaphara. Cwt Is more permananMhan 
ailvaiNCoat la raaaoMblt. No lacauar taqulrad. Frleaa 
runushid 


00 raquait. 

AMERICAN TELUCOPB CO. 


I AdtfItM it. 


OMtStOa Ml. 


MIRRORS SILVERED 
and LACQUERED 

BRASHEAn’S PROCXa# 

$2 85, S' to 10"— $4 00, Not Prepaid 
I.et an txperlented rhemlal allver your mirror, 

B. L. eOUTHER. Ph 0. 

298 Bavarly Road Plttslurih, IS. Pa. 


TELESCDPE MAKERS 

Here i your opportunity to build timt extra tflaaeopa 
at remarkably loiv coal 0" dlara, and 1%** thick, 

K aranteed quality Complete aet. Including f giaai 
ici, abraalva^ pitch heeawax and route, for only $5 
ONLY A FEW SSTS LtPT-AOT NOW 
PRISMS GUARANTEED SATISFACTORY 
H** or r— 12.75: iVk"— 14.50; 1%**— IS. 

EYEPIECE HOLDERS, raak and ilnlei, Im- 
irava$ medal, Praalaian made. Standard IV4***^7,H 

RAMSDBN EYEPIECES— aaaat awllty 
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V or vk" r.L. Nootrrt 
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SnpporU Stlf iy Wriiing 
I FMcliea tlili town 
I wAi a rail child of the de« 
prcaaion. I bad no job, and 
no chanof of getUag ona. I 
aaw your ad, borrowed the 
money to pay for the coune, 
and Anally flnlahed It. Before 
flnliihing your cuurae 1 had 
become self-supporting as a 
correnpondent for the state 
papers.** 

Edward Q Foster, 
Talihlna, Okie. 


How do you know 
you can*t WRITE? 



Have you ever tried ? 

Have you ever attempted even the least bit 
of training under competent guidance?^ 

Or have you been sitting back, as it is so 
easy to do, waiting for the day to come some 
lime when you will awaken, all of a sudden, to 
the discovery, “1 am a writer”? 

If the latter course is the one of your choos- 
ing, you probably vcver will write. Lawyers 
must be law clerks. Doctors must be internes. 
Engineers must be draftsmen. We all know 
that, in our times, the egg docs come before 
the chicken. 

It is seldom that anyone becomes a writer 
until he (or she) has been writing fur some 
time. That is why so many authors and writers 
spring up out of the newspaper business The 
day-to-day necessity of writing— of gathering 
material about which to write— develops their 
talent, their insight, their background and their 
confidence as nothing else could. 

That is why the Newspajicr Institute of 
America bases its writing instruction on Jour- 
nalism-continuous writing — ^the training that 
has produced so many successful authors. 

Learn to write by writing 

N ewspaper institute training is based 
on the New York Copy- Desk Method. It 
starts and keeps you writing in your own home, 
on your own time. Week by week you receive 
actual assignment.s, just as if you were right at 
work on a great metropolitan daily. Your writ- 
ing is individually corrected and constructively 
criticized. A group of men, whose combined 
newspaper experience totals more than 200 
years, are responsible for this instruction. Un- 
der such sympathetic guidance, you will find 
that (instead of vainly trying to copy someone 
else's writing tricks) you are rapidly develop- 
ing your own distinctive, self-flavored style- 
undergoing an experience that has a thrill to it 
and which at the same time develops in you the 
power to make your feelings articulate. 

Many people who should be writing become 
awestruck by fabulous stories about millionaire 
authors and therefore give little thought to the 
$25, $50 and $100 or more that can often be 
earned for material that takes tittle time to 
write — stories, articles on business, fads, trav- 
els, sports, recipes, etc. — ^things that can easily 
l>e turned out in leisure hours, and often on 
the impulse of the moment. 

A Chance to Test Yourself 

We have prepared a unique Writing Aptitude 
Test. This tells you whether you possess the fund.i- 
mental qualities necessary to successful writing 
— acute ohservation, dramatic instinct, creative 
imagination, etc You*!! enjoy taking this test. The 
couf^ti will biitig It without oidigation. Newspaper 
Institute of America, 1776 Broadway, New York. 


Newspaper Institute of America I 

1776 Broadway, New York | 

Send me your free Writinp Aptitude Test j 
and further information on writing for profit as • 
promised in Scientific Ametican— Deceml>er. I 


Mr. ) 
Mrs.} 
Miss} 

I Address 


I 


(All correspondence confidential. No salesmen I 
will call on you.) 8L864 | 
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enemy trenches with it, poisoning all living 
creatures which breathed it until the gas 
reached a high enough concentration, at 
which time a shell, dropped In the gassed 
area, would cause the whole surrounding 
“atmosphere” to explode. 

According to Dr. Cady: “When a small 
amount of the compound is inhaled one 
starts to cough, and a deep breath, even 
of fresh air, taken after a coughing spell 
produces still gi eater irritation in the lungs. 
In this respect the gas is something like 
phosgene. 

“Although the substance appears quite 
harmless, being a colorless gas, it has a 
strong odor and is very reactive chemically. 
Its most interesting, as well as its most 
treacherous, characteristic is that it ex- 
plodes violently when heated. 

“The discovery was made during a study 
of some of the reactions of fluorine, an 
element something like chlorine. It was 
found that the reaction with cold, moderate- 
ly dilute nitric acid produced a gas which 
could not have been anything previously 
described in chemical literature. Further 
research revealed the chemical composition 
of the compound,” 

This unpleasant substance was discovered 
quite by accident and its inventor is not 
particularly interested in it as an instniment 
of destruction. Rather, he hopes to find some 
industrial application in which the gas 
would he useful as a chemical reagent. — 
A. E. H. 


Coal Burning Motor Truck 

A RECENT deinonstratioii in the United 
States of a coal burning steam truck 
has aroused considerable interest in road 
transport circles. These trucks are made by 
an English concern which has been con- 
tinuously engaged in the production of 
steam road vehicles for the past 30 years. 
Thousands of these trucks are in service 
in England and other foreign countries 


where they have given eatiafactory opera- 
tion both from the standpoint ol economy 
and reliability. 

One of these Sentinel trucks is illustrated 
in an accompanying photograph. This ve- 
hicle has a maximum speed of 50 miles per 
hour with a normal cruising rate of 30 to 
35. The steam generator consists of a cylin- 
drical water tube boiler of 250 pounds pres- 
sure which is simple in design and readily 
taken apart for cleaning and inspection. 
There are 28 tubes, each two inches in 
diameter. 

Automatic stoking and water level con- 
trol are provided, permitting operation by 
one man. The water-tanks and bunkers for 
fuel are conveniently located in the rear 
portion of the cab. Sufficient water is car- 
ried for a normal run of 40 to 60 miles 
while the hunkers will hold sufficient fuel 
for a 150- to 180-mile run. 

The motor unit is mounted on a three- 
point suspension carried below the frame 
and consists of a four-cylinder, SMi-lnch 
bore, 6-inch stroke single-acting engine with 
cam operated poppet valves. Because of the 
horizontal mounting of the engine all mov- 
ing parts are readily accessible. The output 
is 1^ brake horsepower at 600 revolutions 
per minute. The fuel consumption is stated 
to be only 4 to 5 pounds of coal per mile. 

Due to the flexibility and even torque of 
the power plant no clutch or gear changes 
are required. 

The vehicle is equipped with two sets of 
brakes, one set to be applied by hand and 
the other actuated by steam power con- 
trolled by a pedal. 


The Last Word in ^TreBh- 
ne88’’(?) 

S O much emphasis has been placed on the 
“freshness” of coffee by ingenious ad- 
vertising schemes, that the chemist has 
evolved a new kink that seems to cap the 
climax. Purchasers, confused by conflicting 
claims of freshness, need no longer wonder 
whether or not they are getting “fresh” 
roasted coffee, for chemistry is going to tell 
them as soon as they open the can. Foster 
D. Snell, prominent consulting chemist, has 
worked out a chemical indicator for the 
purpose. As an example, one form of this 



A typa of coal-huming staam lorry usad in England 
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indicator, when placed in a vacuum-packed 
can of coBee, is sensitive to oxygen. There- 
fore, when the can is opened, if it is a 
^*leiker** the Indicator will be pink. If the 
seal ia tight, the indicator will be white, 
but it will turn pink in about 5 minutes, 
thus assuring the customer that the can 
has not been defective and that the coffee 
has not deteriorated. For foods where de- 
terioration will liberate ammonia, the in- 
dicator is similarly a version of the well- 
known Nessler’s reagent. In another form, 
it detects sulphides. 

This system is to be properly visualized 
as a form of insurance to the customer as 
to the quality of the product, since the 
number of cases in which deterioration 
actually occurs is very small. — A. E. B, 


A Drawing Board for Field lJ«e 

O NE of the accompanying photographs 
shows the Junior model of the Wri- 
graph draft block which was developed to 
meet the need of a low-priced unit for 
engineers and others, that can he carried 
in a brief case for convenient use in the 
field, on the train, in the office, or home. 
It consists of a board and a parallel device 



Small drawing board of many uses 


with drawing attachment in a single com- 
pact unit. The hoard is made of •/!« inch 
Masonite and is equipped with paper clips 
which will hold either a single sheet or a 
pad of letter size paper. No thumb tacks are 
required. 

The parallel device is made of heavy 
nickel-plated arms, connector, and wrist 
plates all accurately reamed and assembled 
with bronze hearings. Either of two draw- 
ing attachments is provided. One is a com- 
bination of the 30, 60, and 45 degree tri* 
angles in one. With it, angles of 15. 30, 
45, 60, and 90 degrees can be accurately 
drawn and other angles can be approxi- 
mated. The right-angle sides of the device 
are graduated to % or Vio inch and provide 
ready drawing edges for horizontal and 
vertical lines without shifting position. The 
other drawing attachment consists of a pro- 
tractor and graduated straight edge which 
can be set on degrees to any angle required. 
This is particularly suited for surveying and 
navigation, 

With this device and a pencil compass, 
even a novice can make accurately diroen- 
fioned drawings. 

Lorgett Welded Gasoline Tanker 

W ITH the Uunching of the moiot tanker 
PougkkeepsieSocony recently at the 
Staten Mend Plant of United Dry Dock*, 


Inc., the American merchant marine wit- | 
nessed perhaps the most significant chal- 
lenge of half a century to ships of less | 
modern design. This vessel, one of the 
initial units in a 5,000, 000-dollar shipbuild- | 
ing program, is the largest all-welded mcr- ! 
rhant vessel ever built in the United States | 
and probably in the world. 

Nicholas J. Pluymert, Socony-Vacuum 
naval architect, recently voiced his convic- 
tion regarding the elcctrically-wclded ship 
as follows: 

‘^While the all-welded hull is no new- 
comer among service vessels of smaller size 
and Government craft of larger size, there I 
doubtless will be some who will regard as I 
revolutionary the use of that method for | 
such a vessel as the new tanker. 

“As ship operators planning to gain the 
utmost from cheap water transport, we 
could not overlook the lower first cost of 
(‘onstruction nor the fact that at once we 
-^avc 50 tons in weight, all of which be- 
comes additional cargo space to be used 
as long as the vessel runs. It is possible that, 
from this source we might gain a full ‘free 
trip* every year or so. 

“The elimination of nearly a quarter of | 
a million rivets and the substitution there- 
for of 105,000 feel of electric welding is in 
large part responsible lor the weight-sav- 
ing, hut lighter, stronger members also add 
their proportion to the result,” the marine j 
executive explained. “When the time comes 
that steel fabricators provide appropriately 
designed shapes for electric welding, 1 pre- 
dict new economics that will be even harder | 
to ignore,” 

The Poughkeepsle-Socony is a tanker of 
tvpical “canal” characteristics; she is of 
1242 gross tons, 260 feet long overall, with 
40-font beam and 14-foot depth. Her cargo 
capacity is 712,500 gallons and, in addition, 
she carries some 300 barrels of bunker 
fuel. Her power plant consists of two Diesel 
engines of air-injeclion type, aggregating 
750 brake horsepower and driving twin 
screws. For facility in maneuvering the 
confined spaces of the New York Slate 
Barge Canal, she is equipped with twin 
rudders. The ship has normal speed of 
about 10 knots and carries a crew of 18 
officers and men. 

This latest addition to the Socony* 
Vacuum fleet will transport gasoline in the 
Canal-Great Lakes trade where, in normal 
transit, she will he called upon to pass 
through locks perhaps 2600 times in a 
single year. By reason of her bottle-light 
const ruction, many of the hazards of canal 
transportation commonly associated with 
rivets will be eliminated, her designers de- 
clare. 


§f 


An Amateur Radio Operator’s 
Record 

A n Australian radio amateur has cstab- 
L Hshed two-way voice communication 
with other amateur stations in each of the 
six continents of the world using a power 
of leas than 10 watts, according to reports 
received by the American Radio Relay 
League, an associajion of amateur radio 
operators. 

The record-breaking operator is C. Pol- 
lock, owner of amateur station VK2XU, at 
9 Acacia St., Bclmore, New South Wales, 
Australia. 

A comparison of xU distances covered. 
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and the 

LIMITED 

There are but 2 soIid-Pullman, 
all-first-class daily trains between 
Chicago and California. Both 
are on the Santa Fe. 

• THE CHIEF — the hours- fastest ^ 
most exclusive^ and only extra fare 
limited to California— ‘With Pull- 
man to Phoenix tri-weekly again 
this winter. 

• THE CALIFORNIA LIMI- 
TED — the only solid-Pullman, 
all-first-class, NO EXTRA FARE 
daily train west of Chicago. 

Both THE CHIEF and the 
CALIFORNIA LIMITED carry 
air-conditioned Fred Harvey diners; 
club or lounge cars; observation 
cars and compartment-drawing- 
room cars. 

Ms;y wc send you picture folders 
of California ana So, Arizona? 


w. J. BLACK, P.T. M. 
Sants Fe Svseem Lines 
1Z72 Rail way Eachange 
Chlcagn. III. 
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You are cordially invited to tend for Free 
Catalog of Privately Printed Books on 

ANTHROPOLOGICAL ESOTERICA 
SCIENTIFIC SEXUALIA 
UNEXPURGATED CLASSICS 
and RACIAL ARTS OF LOVE 

All FALSTAFF anthropnlngical books on the 
l/>ve F<>Utions oC Mankind are enthralling, 
highly informative documents by authorities 
of international repute. That is why the 
FALSTAFF list ol permanent subscribers 
reads like a **Who*s Who** of America's 
Sophisticated Intellectual Aristocracy. 
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approaching a maximum o! 10,000 mllss, 
with the illumination obtained hrom a 10 
watt electric light bulb becomes especially 
striking when it it considered that oommer* 
cial radio services use powers a thousand 
times as great to cover similar distances* 


New Urea Plant to be First of 
Kind In U* S. 

ANNOUNCEMENT has been made by E. 
xa. I. duPont de Nemours and Company, 
Inc., Ammonia Department, Wilmington, to 
the effect that a plant for the manufacture 
of solid urea is under construction at Belle, 
West Virginia. This plant will be the first 
of its kind in this country and will have a 
capacity sufficient to fill the entire domestic 
demand for urea* The product, to* be called 
DuPont Crystal Urea, will be offered in 
grades suitable for the various technical 
uses. 

Since September, 1932, the duPont com- 
pany has manufactured urea-ammonia 
liquor, a liquid product containing urea 
and which has attained wide acceptance as 
an ingredient of mixed fertilizers based on 
super-phosphate. DuPont Crystal Urea is a 
logical extension of urea-ammonia liquor 
manufacture. At present, domestic industry 
is dependent solely upon Germany for urea 
supply. — A. E. B. 


Flexible Plastic ^^Sandwiches** 

M eeting a need for a product that 
must be "as soft as rubier and long- 
wearing as Bakelite Resinoid," Synthane 
Corporation is manufacturing a new ma- 
terial consisting of layers of toft rubber 
"sandwiched" between sheets of Bakelite. 
An infinite number of combinations are 
possible, since the layer thicknesses may be 
varied, as well as the number of alternating 
layers of rubber and laminated material. 

Many uses suggest themseKes. For gasket 
applications where a combination of axial 
resiliency with strength and rigidity is 
required, the material is said to give 
satisfaction. Vibration-absorbing machine 
mountings are another important outlet for 
the product. This is of particular impor- 
tance today with the trend definitely toward 
quieter and longer-lived, machinery and 
equipment. 

One can visualize the material employed 
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Perry's 

Chemical Engineen' 
Handbook 

Prepared by a staff of specialists. 
Editnr-in-Chief, John H. Pbimy. Physi- 
cal Chemist and Chemical Engineer, E« 

I. du Pont de Nemours $t Co. 30 Sec- 
tions. 2609 pages, 454" x 7\ profusely 
illustrated $9.00 

T his is a thorough, comprehensive 
handbook of chemical engineering, 
comparable in all ways to standard man- 
uals in other fields of engineering. De- 
pendable facts, figures, formulas and 
practical methods are given, covering 
not only chemical engineering and the 
unit processes, but also such related 
topics as Plant Location, Patent Law, 
Fire Protection, etc., of imix>rtance to 
all connected with this profession. Be- 
sides the 60 specialists who have con- 
tributed directly to the book, 1 50 others 
have contributed their views and experi- 
ence in an advisory capacity. All in all 
this book makes available a tremendous 
store of up-to-date and authoritative in- 
formation. providing quick answers to 
literally thousands of ciuestions on all 
phases of chemical engineering. 

Send orders to 
SCIENTIFIC AMERICAN 
24 West 40th St*, New York, N. Y. 


Authors, 

Writers, Speakers 

Technical and Scientific Subjecte 

Your mgnuscriptff college 
theses, speeches edited and 
criticized for style and diction; 
iuggestions for rewriting giv- 
en; possible markets quoted — 
ill.00 per thousand words. 

Every manuscript **serviced^ 
by two active editors of long 
experience. 

Speeches and manuscripu 
prepared or rewritten at special 
rates. House-organa edited and 
proofread. 

Highest references 

Tech Editorial Servicr 
26 West 40th St.i^N. jf. C. 
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Share 

at 

Christmas 

3|J^ 

THE 

SALVATION 

ARMY 

evcrj; day of the yeat and every 
tiveniy-four hours of each day is 
serving those rvho need its help, 
without any question of race, 
color or creed. The sole test is 
NEED. 

Last year 13,495^167 ap- 
plications for aid — spiritual, 
moral and material — were 
dealt with by the 2,000 
Salvation Army Centers op- 
erating throughout the 
country. 

We want our family, like all 
other families, to share in the 
festive rejoicings which mark the 
anniversary of the birth of the 
Prince of Peace with its ac- 
companying message, **Cood 
Will Towards Men'' 

Last year 652,918 Christ- 
mas Dinners were given 
to those who could not 
provide their own. Toys 
were given to gladden the 
hearts of 309,913 children. 
All this was made possible by 
the benevolence of a generous 
public. We anticipate an even 
greater demand this year. 

WILL YOU HELP? 

^ Send your gifts to 

COMMISSIONER 

EDWARD J. PARKER 

J^fathnal Secretary 
THE SALVATION ARMY 

120 West Fourtbenth StrMt 
Nsw York, N. Y. 

•Or, if you prefer, to the local 
Salvation Army Center. Gifts 
may be designated for any specific 
purpose or district. 



for table tope and serving trays, furniture 
construction, perhaps even for wall panel- 
ing. In fact, wherever strength, quietness 
and resiliency are demanded, this new de- 
velopment holds promise. 


Chicken Cannibalism Control 

P OULTRY raisers report that young 
chicks have a tendency to pick at every- 
thing bright. Often they will pick to death 
another chick which becomes slightly 
scratched or injured because they are at- 
tracted by the tight of blood. 

A poultry authority has conducted some 
experiments which indicate that blue Cello- 
phane can be successfully used to control 
this trouble. The Cellophane is simply 
placed in wooden frames similar to tho8«* 
used for wire screens and then fitted into 
the windows of the chicken houses. The 
resulting blue light in the coop makes a 
spot of blood appear black and hence the 
chicks are no longer attracted to injured 
chicks. 


Highway Trees Now Coming 
Back 

R oadside tree planting is being re- 
vived in New York State. In the early 
days this practice was almost universal. 
Nearly every country road had its rows 
of maples but with the advent of the auto- 
mobile and modern highway construction 
no provision was made for shade trees or 
other roadside beautification. It has taken 
a great deal of effort on the part of public- 
spirited citizens of the state to set in motion 
the resumption of tree planting along the 
highways, according to the New York State 
College of Forestry, Syracuse, N. Y. 

In 1930 a tree nursery was authorized 
by the Legislature. This nursery was for the 
purpose of raising hardwood trees for high- 
way planting. In 1931 the first trees from 
this nursery were set out on a new mad at 
Hillsdale, Columbia County. Since then 
approximately 4500 trees have been planted 
along the highways in the state. 

The esthetic improvement of the high- 
ways involves many kinds of planting and 
landscape devices to meet all the varying 
conditions of roadsides. Some sections re- 
quire rows of trees, other sections groves or 
groups of trees, still other sections shrub- 
bery and vines and sometimes all that is 
necessary is to preserve existing trees. 

Experimental work has been started in 
the prevention of erosion by planting shrubs 
along steep embankments or cuts made in 
highway construction and it would appear 
that with the good beginning already 
achieved the work of highway beautifica- 
tion will gi'adually become more extensive, 
especially in view of the definitely favorable 
public opinion back of the idea. 


Rand Gold Mines Sailed 

T he gold mines on the Rand, South 
Africa, are being salted but not in the 
old way, which was to mislead a possible 
purchaser. Salt prevents the hatching of 
hookworm eggs and kills the larvae. 

Some 200,000 blacks and 20,000 whites 
had become afflicted with hookworm. The 
damp, warm soil of the mines was a perfect 
laboratory for the breedinf of this tiny 
worm. The authorities first tried all the old 
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and much thought of disinfectants, such at 
ill-smelling coil ttr. Then somebody remem- 
bered that Dr, W. 0. Fischer had rediscov- 
ered the fact that salt solution, if not below 
20 percent, would kill the larvae and the 
eggs of hookworms. Soon all the corridors, 
buckets, cages and banisters were scoured 
with salt solution, and all exposed earth and 
waste was covered with a layer of salt about 
an inch thick. This layer In dissolving kills 
all the larvae and eggs beneath it. Salt also 
has the advantage of being cheap, odorless 
and in no way injurious to the health of the 
workers. Since salt has been used the hook- 
worm count has diminished to a point where 
the disease is no longer a financial drain on 
the owners or a physical handicap to the 
workers . — Science Service, 

Electrolytic Cell Makes War-Time 
Antiseptic 

D AKIN’S solution, war-time antiseptic 
for treating infected wounds, may now 
be easily and satisfactorily made by an elec- 
trolytic cell. The apparatus was designed by 
Dr. 0. R. Sweeney of Iowa State College 
and has been developed for practical use in 
hospitals by Paul A. Frank of Akron, Ohio. 

Dakin’s solution, invented by Drs. H. D. 
Dakin and M. Daufresne during the early 
days of the World War, is a solution of 
sodium hypochlorite. Since the War its use 
in civilian hospitals has been limited by its 
poor keeping qualities and the fact that it 
requires considerable skill in its prepara- 
tion. If it is not strong enough it will not 
destroy the germs in the wound, and if too 
strong it will injure the tissues of the body* 
The difference between too strong and not 
strong enough is very small. 

To overcome the technical difficulties in 
preparing this solution. Dr. Sweeney de- 
signed a simple, practically foolproof ap- 
paratus which is now called the antiseptic 
cell. An electric current controls the chemi- 
cal reaction so that the resulting solution is 
of just the right strength. The hospital tech- 
nician has only to put into the apparatus a 
measured amount of sodium chloride, dis- 
tilled water and sodium bicarbonate, and 
turn on a switch. Fresh hypochlorite solu- 
tion is then automatically produced at the 
rale of about an ounce a minute . — Science 
Service, 


Rodents Beware 

S TRANGE uses of oxy-acetylene welding 
equipment and supplies have been 
brought to attention from time to time, but 
it is believed that the following will be hard 
to beat for a weird use of calcium carbide. 

A garage proprietor In the southwest 
discovered that a handful of carbide put in 
a prairie dog hole, followed by a gallon of 
water, is an effective way of cleaning out a 
prairie dog colony. The owner of the garage 
possesses several hundred acres of grazing 
land and says that the rodents infest his 
country by the thousands. He is going to 
treat all of his property with carbide as he 
claims that it has proved successful and 
cheap, and is superior to any other method 
he has tried. People in other localities have 
already heard of thia and are planning to 
try out the method, 

A similar situation exists in many west- 
ern and southwestern golf courses, where 
the gopher and his ilk are responsible for 
A large portion of lost golf balls. Undotdit- 


Air 

Conditioning 

By J. A. Moyer and R. U. Fitts 

Here for the first time in one vol- 
ume is a complete treatise. The 
first half of the book covers theo- 
retical fundamentals and discusses 
such phases of air conditioning as 
air filtration, refrigeration, hu- 
midity control, and so on. The 
second half gives a thorouedi study 
of design requirements, including 
such features as examples of typi- 
cal air conditioning designs with 
the necessary calculations for thea- 
ters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent advances 
in household, office building, rail- 
road train, and theater applica- 
tions. — 14.20 postpaid. 
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CUN crankI 

Amateur— Professional 

AH Who Admire the Beauty of the 
Modern Sporting Fire-Arm May 
Now Revel to Their Hearts' Con- 
tent in the Collected Lore of the 
Fine Art of 

The 

MODERN 

GUNSMITH 

By James V. Howe 

P UT aside your guns for fhe mo- 
ment, hie yourself to your den, 
and dip into the pages of the most 
complete two volumes ever written 
on tne broad subject of gunsmith- 
ing. The author of this work, ac- 
knowledged to be one of the 
world's foremost authorities on the 
subject, has displayed a striking 
knack of writing for the layman — 
for those who want to repair or re- 
build guns, but do not have the 
necessary knowledge of the art — 
without slighting or offending the 
intelligence of those readers who 
may be professional gunsmiths. 

We can find no better words in 
which to express the aim of this 
work than those used by the author 
in the preface: "The work as a 
whole is written in the hope, not 
that masters will arise from these 
teachings, but that latent skill will 
be aroused and self-reliance en- 
couraged. . . . Undoubtedly much 
will be found in these pages that is 
obvious to the more experienced 
mechanic, but if I have succeeded 
in lucidly conveying the first prin- 
ciples of gunmaking to the be- 
ginner, I shall feel satisfied." 

Not a point has been missed in 
covering the field. Gunsmithing 
calls for the art of the tool and die 
maker, the cabinet maker, and the 
instrument maker, and the reader 
is led without a stumbling-block 
through the whole maze. Tools, 
processes, materials, all are dealt 
with in clear and concise language. 

Tkli work It In two volumti, btautifully 
bound, and prlnftd on htavy coatad 
tfock. • by II inchai. 848 pagai total, 
profuioly llluftratod with photographs and 
pertinont drawings. $15.50 postpaid. 

For SaU by 
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24 West 40th Street 
O New York, N. Y. O 


edly the fairways committee will find that 
a few cans of calcium carbide judiciously 
distributed by the handful and followed 
up by a plentiful deluge of water will go 
a long way toward cleaning up this nuisance 
and removing one source of frayed nerves 
for the golfer. 

Other reports mention that not a few 
ants have been destroyed by the same 
method. 

When using carbide as a pest killer don^t 
forget two things: Acetylene gas bums, and 
when mixed with air in certain proportions 
it ignites violently, so don*t try to use it 
indoors on rats. Secondly, when using the 
method out-of-doors remember that the car- 
bide residue, if a good deal of water hat 
not been used, may consist both of quick- 
lime as well as slacked lime. So use lots 
of water, and if cattle, or other domestic 
animals are about, put it far enough down 
into the hole so that they can't step into 
It, or if near the ground surface, cover it 
with a board. The whole scheme is a grand 
idea, but use it with intelligence and play 
safe!— -OAry-yfccty/cne Tips. 


The Trianalygi 

T O solve numerical algebraic equations 
by some direct method has been the 
aim of mathematicians through the cen- 
turies. Apparently the goal has been reached 
through the contrivance of a relatively 
simple mechanism operated on geometrical 
principles not heretofore brought to gen- 
eral attention. 

The working model, with Bakelite base 
and Celluloid scales, weighs about 12 



ounces. Conveniently sized, its dimensions 
are sufficient to furnish useful approxima- 
tions of results. This device is the invention 
of Barrett R. Wellington of the law firm of 
Van .Santvoord and Wellington, Troy, New 
Y<irk. Long interested in the recreation 
of mathematical explorations, it seems that, 
on inscribing a square in the right triangle, 
he happened on several remarkable the- 
orems. It became apparent that they laid 
the foundation for entirely new methods of 
graphical analysis and for a mechanical 
contrivance that may be used to carry them 
into effect. 

The outstanding theorem is that the area 
of the square equals the product of the 
legs, each diminished by the edge of the 
square. As each factor may, by the sliding 
scales, be split into terms, a new means of 
mechanical multiplication and division is 
brought into existence, with the accom- 
panying advantage of addition and subtrac- 
tion in combination. This accomplishment 
opens up new fields of application, since 
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PATENT FOR SALE 

Outright or on o Royoltr Bcuto 

CANADUN PATBNT NO. MTtM. «M taTtB- 
tlon pftrtIculArly relates to a Counting Ho- 
Ttce eonitructod for Counting Honor* in 
Bridge, whereby the honor* secured may be 
accurately recorded with a minimum effort 
and thought. 






Another object 1* to construct the device bo 
that dlatinctlon 1* made between the face 
card* and the ace* whereby It may be seen 
which card 1* used In aecuring an honor. 

The device Is simple It comprise* a pair of 
spaced bar* connected near their end* by 
•mailer bars Five other rods are also pro- 
vided with sliding beads on each rod with 
legends for indicating certain facts. Addr 9 $$ 

F. G. ANDERSON 
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nsny of die moat i|ii|Kkriaikt ofihe Ugbeg 
eqniliotia can be easily laetored to baring 
them within the scope of the instrument. 
It is interesting to notSt as can be seen in 
the illustration, that the sliding In con- 
junction with the sliding hypotenuse and 
other scales, is the key to the main funo- 
tionings of the invention. It enables the 
operator to adjust the parts so that there 
is at once represented a right triangle of 
any shape with its inscribed square, and the 
readings of all the component parts. 

Ordinarily with little, if any, computa- 
tion, and on a lew settings, roots are ob- 
tainable generally for quadratics, cubics, 
biquadratics and certain forms of simul- 
taneous equations. Not a few of these solu- 
tions require long, laborious effort by the 
prevailing methods of today. The Trisnalyst 
also determines with dispatch certain types 
of formulas involving multiplication, divi- I 
sion, addition, subtraction, and the powers ; 
of roou of numbers, all in combination. A 
detachable protractor, as an incidental fea- 
ture, furnishes the solutions of trigonomet- 
rical problems. 


CURRENT BULLETIN 
BRIEFS 


Carnegie Institution of Washington 
Year Book For 1953. An account of 
the many and varied researches — astronomi- 
cal, biological, physical and so on — con- 
ducted by America’s largest institution of 
general scientiffc investigation. Carnegie 
Institution of Washington^ Washington, D. C. 
— Paper $L00 postpaid; cloth bound $L50, 


Handbook of Goodrich Low-Pressure 
Tires in Farm Service. The tractor has 
proved of great value in doing away with 
horse traction and it has proved more 
effective when equipped with low-pressure 
pneumatic tires. Study of this pamphlet will 
post the agriculturist on a new step towards 
increased profits in agriculture. Write for 
Bulletin 12A. Scientific American, 24 West 
40th Street, New York Cuy. — 3-cenf stamp* 


Making Cider on the Farm it a circular 
by Prof. W. F. Walsh. Several new 
ideas for cider making will, it is believed, 
give a greatly improved product. Carbona- 
tion of the clarified cider is recommended 
as giving a very pleasing drink. New York 
State Agricultural Experiment Station, 
Geneva, New York* — Gratis. 

Rock Crushing Machines. Certain indus- 
tries require the use of massive, heavy- 
duty machinery. In the past, lubrication may 
have been given secondary importance in 
such machinery — now the trend seems to be 
towards automatic lubrication. The princi- 
pal types of crushers are illustrated. Write 
for Bulletin 12B to Scientific American, 24 
West 40th Street, New York City.— 3-cenr 
stamp. 

Animal Books for Children. This series 
of four books about animals for chil- 
dren is illustrated with ”tbree-dimensional** 
pictures of groups in the Field Mufieum. 
With the aid of a special colored spectacle 
the groups appear to atand out. The booka 
relate to “The lion,** “The Bearj^ “Sheep 
and Goats,** and “^e Deer.** T^ text ia 


Amateur 

Telescope Making 

Albert G. Ingalls, Editor 

All the iniormstion you will 
need as to grinding, polishing 
and silvering mirrors. How to 
test and correct them. How to 
design and build a mounting, 
together with a few chapters of 
more advanced work. All in 
language anyone can under- 
stand. $3.00 postpaid domestic. 


Champagne 

Cider! 

Do you know how to 
make this delicious non- 
alcoholic beverage? 

Hopkins’ 

CYCLOPEDIA of 
FORMULAS 

tells how to make this 
and numerous other bev- 
erages, both alcoholic 
and non-alcoholic, in a 
chapter of 100 pages. 


Thousandls of formulas 
’''For the Household, 

♦ ♦♦For Industry, 
Hobbyists 
in its 1077 pages. 

$5.50 postpaid 

Domestic 
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What is it That . . . 
If received as a 

will 


1. Ad as a stimulant? 

2. Start a hobby? 

3* Save you money? 

4, Satisfy an urge? 

5, Give inexhaustible infor- 

mation? 

6, Increase your happiness? 


• All your life you may have yearned 
to dabble and putter with chemicals. 
What more^ fascinating hobby is there 
than chemistry? Chemistry — mysteri- 
ous, alluring and everchanging! 

• To make it even more interesting, 
why not apply yourself to the practical 
chemistry of the many things which you 
use or see daily. As for a laboratory, 
the attic, kitchen, basement or garage 
will answer. 

You can readily make: 


Adhesives 

Alloys 

Animal remedies 
Anti-freezes 
Antiseptics 
Automobile speci- 
alties 
Blacking 
Bleaches 
Bakery Prepara- 
tions 

Carbon Paper 

Cements 

Colors 

Cosmetics 

Crayons 

Disinfectants 

Drugs 


Dyeing 

Emulsions 

Extracts 

Fire proofing 

Fireworks 

Garden specialties 

Greases 

Inks 

Insecticides 
Liquors 
Mouth Washes 
Paints 
Plating 
Polishes 
Soaps and 
cleaners 
Stain Removers 
Varnishes 


e If you are thirsting for such knowl- 
edge, and yearn to know the composi- 
tion of these things and the methods of 
making them, you will find “Practical 
Everyday Chemistry” not only enter- 
taining, but Instructive and practical 
as well. 



It’s here at 
last! No long- 
er will you be 
in ignorance 
of practical 
chemistry. 


No Theory 

‘PRACTICAL EVERYDAY 
CHEMISTRY” 


Mors thsB 300 psgss x 8 Vi''). 

Contains hundrodt of prlcoloss formu- 
las. On# formula alona may savs you 
many dollars or start you m an intsr- 
sstiag bnsiaoss or Ufn-work. 


32.22 Postpaid 


Or you get this book 
for 7Se extra 

will: your subscription to Scientific 
American at the regular rate of 
|4 j 00 for one year (only one book, 
of any of those we oflfert allowed on 
each aubscription) . 
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by H. B. Harte of the Museum staff* FUU 
Museum of Natural History^ Chicago^ !IL-^ 
25 cents each plus 3 cents postage. Set 
$1,00^ postage 10 cents extra. 


Textile Machinery; Improvements in 
Design and Methods op Lubrication. 
Stability in machine performance can be 
materially influenced by the thought which 
is given to lubrication when the unit is in 
the drafting board stage. This is particu- 
larly the case vrith textile machinery which 
is more or less complicated. IFrite for Bul^ 
letin 12C to Scientific American, 24 West 
40th Street, New York City, — 3‘Cent stamp. 


The New Science op Lighting, by Dr. 

Matthew Luckiesh and Frank K. Moss, 
presents the results of scientific researches 
which have extended the viewpoint of light- 
ing and vision into seeing as an activity 
of human beings operating as seeing-ma- 
chines. Write for Bulletin 12D to Scientific 
American, 24 West 40th Street, New York 
City. — 3’cent stamp. 


Geologic History at a Glance, by L. W. 

and G. L. Richards Jr. Two large charts, 
in book form, showing in a table, the eras, 
periods, epochs, and strata of geologic his- 
tory, with corresponding evolutionary 
changes in biology. An excellent aid for lec- 
turers since the charts are removable and 
can be hung on the wall. Stanford Uni- 
versity Press, California, — $1,25, 


Factors in Measurement of Am Perme- 
ability of Paper. (Bureau Research 
Paper No. 682.) A comprehensive defini- 
tion of air permeability in relation to paper 
and fiber board. Suggestions are made rela- 
tive to a standard testing method. Super- 
intendent of Documents, Washington, D. C, 
— 10 cents (com). 


Instructions and Ruifs for Consumers 
IN Transporiinc, Storing, and Us- 
ing High Explosives and Permissible Ex- 
plosives. Much of the folder is taken up 
by “Don’ls,” giving good advice which is 
very necessary in handling explosives. The 
directions for priming, tamping, and firing 
arc fully illustrated. Institute of Makers of 
Explosives, 103 Park Ave,, New York City, 
-^Gratis. 


Clean Air, an Achievable Asset. (Re- 
print from the Journal of the Franklin 
Institute,) We had an article on this sub- 
ject in our February, 1934 issue. This is a 
subject which is attracting a great deal of 
interest in municipal sanitation. Mellon In- 
stitute of Industrial Research, Pittsburgh, 
Pa. — Gratis, 


Common Welds (Botany Leaflet 17), by 
Paul C. Standley, gives brief, non-iech- 
nicul accounts of various features of plant 
life with reference to the botanical exhibits 
in the Field Museum and to the local flora 
of the Chicago region. Field Museum of 
Natural History, Chicago, III, — 25 cents. 


.Selected Motion Pictures (Silent and 
Sound) gives a list of free and rental 
pictures which arc designed to be shown 
to children and young persons The 
YM,C,A, Motion Picture Bureau, 347 Mad- 
ison Ave„ New York; 19 South La Salle St„ 
Chicago, lll,^ratis. 


Men Past 40 

MAKE THIS 
AMAZING TEST 

A STARTLING new book now tells vital faeCs 
that may explain many mysterious snd oftsa 
frlglitenlng symptomn. which appear la many tami 
past 40. In mlllluns of cases, doctors say. Uis vital 
prostate gland (found only In men) starts fallUif 
in the years between 40 and 00 This gland Is not 
even known to many laymen ^but Its symptoms are 
easHv recognised. When "hypertrophy'* of this 
gland sets In, the victim's first warning Is usually 
a need to get up several times a night. Often he 
complains of other "bladder" symptoms, sometimes 
of aching back and lega. pains In tha feet, or of 
unexplained "blues" and lack of ambition and 
strength. If neglected, this condition may rearh 
the stage where dangerous gland surgery is neces- 
sary 

This book, called "Why Many Men Are Old At 
Forty," nut only explains about this common 
gland condition but tella how thousands of men 
ha>e banished these symptoms through a almple, 
druglesB treatment, used a few minutes each day 
right at home No medicines --diets — massage—* 
violet rays This THERMALAID Method uses the 
same principle so widely advocated by leading 
doctors. Tested by over 100,000 men. 

Write now for your copy of this book, and also 
get details of generous Test Offer. Find out why 
thousands say : "1 felt years younger in a week I" 
No obligation — but write quick If you want to be 
sure of getting your copy. Address — W. i, Kirk, 
President, The Eleetro Thermal Co , 9M4 Merrie 
Ave., Steubenville, Ohio Western Address: Dept. 
90-R. 500 Wm Fox Bldg, Lus Angeles, Calif. 
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— CHEMISTRY- 
8UPPUE8 

Chemiesh of Highest Quality 
tor SI little «t 'k* — snd In flsu contalneril 
Uur laboratory apparatus it unqusUlIsillF 

f tusnuiteed You ran now equip ■ cemplete home 
aUoratory at remarkably low coat Save money — buy 

i our rheinlt ala and apparatus direct from our faotory 
or a abort time only we offer >ou our valuable cat- 
alum A <' which regularly Hell for 25r SEND 
tnly 10c In ataropa and get your copies NOW! 

KIMKIT CHEMICAL CORP. 

135 S Johnson 9t. Bneoklyn, N. Y. 


High Command 

In 

The World War 

by 

Capt.W. D. Puleston 

Cnited States Aaxy 

An original, interesting, ^ear, 
and comprehensive history by 
an internationally known au- 
thority on strategy and mili- 
tary history. With maps. $3.CK> 

at all bookatoreg 

CHARLES SCRIBNER'S SONS 





Books SELECTED BY THE EDITORS 


THE PROGRESS OF SCIENCE 
By /, G. Crowther 

I N this, the newest book by the author 
of “An Outline Of The Universe,’* 
“The A B C Of Chemistry,** “Science 
For You,” and several other popular sci- 
entific books as well as Scientific 
American articles, we are given an ac- 
count of recent fundamental research in 
physics, chemistry, and biology. We are 
told of the famous Cavendish Laboratory 
at Cambridge University and the work 
on atomic physics that goes on there; 
of the cosmic rays; of diplogen (heavy 
water) ; the chemistry of evolution; her- 
edity; and other things scientific. This 
book fairly well covers the field of recent 
scientific advance. The author knows his 
science accurately. His books are suited 
best to readers having a pretty fair back* 
ground in science, yet they are popular 
in nature.— $3.75 postpaid. — A* C. /• 

MAKING THINGS FOR FUN 

By A. Frederick Collins 

T he boy or girl who delights in mak- 
ing his or her own toys will certainly 
appreciate as a Christmas present a 
copy of this latest book by Mr. Collins. 
The author calls this a “how to make** 
book for boys and girls of all ages. Sure- 
ly anyone between ten and sixteen years 
will find much enjoyment in the instruc- 
tions given for making things from all 
kinds of material. The instructions range 
from how to make simple little things 
from paper to the construction of a 
miniature stage, a model ship, and a 
midget radio receiver. Entirely practical 
in scope, the book will furnish endless 
entertainment to anyone who likes to see 
things grow under his own hands. — 
$2.15 postpaid. — A. P, P. 

EDISON, HIS LIFE, HIS WORK. HIS 
GENIUS 

^^y Williajn Adams Simonds 

r ' is nc^ Jl^ossible to look back upon 
the lile-time work of Thomas Alva 
Edison and view it in a perspective 
which makes possible a more true evalu- 
ation of the labors of a man who con- 
tributed vastly to our present industrial 
and, iKicial developments. The present 
author has gone further than usual in 
books of this type, tracing the history of 
Edison back to the great grandpareuts, 
and giving an historical background 


which makes possible a highly desir- 
able evaluation. Then comes the story of 
Edison himself, and many of the myths 
which have been built up around this 
great figure are exploded by what ap- 
pears to be irrefutable documentary 
evidence. The reader is then led through 



The hands of genius; from ^'Edison, 
Hit Life, Hit Work, Hit Gentut” 


trials and tribulations of Edison and his 
various inventions, the story ending with 
an account of “Light’s Golden Jubilee,” 
and the last work of Edison just before 
his death. Several pages in the back of 
the book are devoted to notations regard- 
ing the foregoing text and a bibliogra- 
phy which should prove of great inter- 
est to anyone desiring to know more of 
this great American inventor and his 
work. — $3.70 postpaid. — A* P, P. 

LANGE’S HANDBOOK OF 
CHEMISTRY 

By Norbert Adolph Lange, Ph.D, 

T his book is the result of a number 
of years* experience in the compiling 
and editing of data useful to chemists. 
It is one of the most usable reference 
books on the subject we have ever seen. 
There are 1540 pages of closely con- 
densed matter. There is also an appen- 
dix of mathematical tables and formulas 
contributed by Richard Stevens Buring- 
ton, Ph.D., which adds materially to the 
value of the book. Such useful things as 
a table of chemical journals from 1880 
save the researcher infinite time. The 
services of 70 collaborators are noted 
and we join with the author in the hope 
that this book will be of the same use- 
fulness to the worker in science as is the 


dictionary to the worker in literature, 
and that its resting place will be on the 
desk rather than on the book shelf. — 
$6.25 postpaid. — A, A, H. 

WIDE ROAD AHEAD! 

By Henry B, Lent 

W HILE this book was prepared pri- 
marily for the youngster who is In- 
terested in knowing what makes the 
wheels go ’round, it will also be read and 
enjoyed by grown-ups who would like to 
have a superficial knowledge of the au- 
tomobile and its manufacture. The text 
makes no pretense of being technical but 
rather it tells a readable story of the in- 
ception of the automobile, its present 
development, the assembly line method 
of manufacture, and the uses of the final 
product. The entire running story is told 
in 102 pages of easily read text, supple- 
mented by a series of black and white 
drawings which are striking in their ex- 
planatory simplicity. — $2.15 postpaid. — 
A, P. P. 

CITY EDITOR 

By Stanley Walker, City Editor, The 
New York Herald-Tribune 

M otion pictures and fiction stories 
have given the general public 
a mental picture of the men who make 
possible our daily newspapers. Excel- 
lent as the clarity of this picture may 
be, cold facts reveal that it is usually 
erroneous. Here the facts are told, and 
told in an intriguing manner by one who 
is in a position really to know the in- 
side story of life on a newspaper. The 
author, with a background of years of 
experience on metropolitan dailies, and 
thoroughly in love with his work, has 
recorded the hopes and fears, tragedies 
and glories of this ancient profession 
and has put them in their true light, 
making a story which is truly stranger 
and more thrilling than any fiction. A 
swell book in every respect and one 
which we can truthfully say you will be 
loath to put aside until you have finished 
it. — $3.20 postpaid. — A, P, P. 
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Profewor Panglora of Westphalia once 
wrote a beat seller on the subject of 

Metaphysciotheologico-Cosmolonigology 

That was over two hundred years ago. Today 

THESE BOOKS SELL BEST 

All Make Excellent Christmas Gifts 

The Taking Of The Gry 

By John Masefield $1.75 

There in only one English novelist who so com- 
mands the might and magic of the sea. 

American Ballads And Folk Songs 

Complied by John Xf* Lomax $5.00 

The lumber man, railroad man, miner, cowboy, 
hobo, convict, soldier, mountaineer, and two-gun 
man contribute to this book. 

The Robber Barons 

By Mathew Josephson $3.00 

Morgan, Carnegie, Vanderbilt, and Rockefeller. 
The facts of this narrative do their own smelling. 


Experiment In Autobiography 

By H. G. Wells $S.00 

The renowned author has written an amazingly 
frank story of his own career. 

Mary Peters 

By Mary Ellen Chase $2.50 

A superb American novel of the sea-faring heritage 
of a New England family. 

Full Flavor 

By Doris Leslie $2.50 

A powerful and arresting novel in which a woman 
conquers the London trade world. 





Magician^s Manual 

By Walter B. Gibson $3.25 

Most of the required material for trick*^ is included in the book. 

Illustrated Magic 

By Ottaker Fischer $2.20 

The whole field of magic up to and including large stage illusions. 

You Must Relax 

By Edmund Jacobson ^ M. D. $1.60 

Relaxing is more of a science than it appears to be. 

New Feet For Old 

By John M, Hess $2.15 

A practical book for those who suffer from their feet. 

Good Eyes For Life 

By O. G, Henderson and H* G, Powell $2.15 


Advice on the science of properly caring for our cyrsiglil. 


Household Refrigeration 

By H. fi. Hull $4.20 

A valuable reference book for all connected with the industry. 

Air Conditioning 

By O. G, Henderson and H. G, Powell $4.20 

A complete treatise on all phases of air conditioning. 

Why We Don’t Like People 

By Donald A, Laird $2.65 

This book shows what characteristics are displeasing to others 
and how to eliminate them. 

A Living From The Land 

By William B, Duryee $1.65 

Detailed instructions on farming for the man who wishes to live 
on a self-sustaining basis. 

The Chemleul Formulary, Volume I 

Edited by //. Bennett $6.00 

Thousands of practical formulas for making products in all 
fields of industry. 





‘POP-UPS’ 


m 


The “Pop-Up” books for children arc an innovation 
in American book publishing. They introduce for 
the first time three dimensional illustrations in full 
color, illustrations which pop up when the book is 
opened and vanish when it is closed. 


Mickey and Minnie Mouse 
Pinnocchio 

Jack The Giant Killer 
Mother Goose 
Cinderella 


All prices postpaid to any point in the United States 


For sale by Scientific American 
24 West 40th Street, New York City 




$ .60 
$2.15 
$2.15 
$2.15 
$2.15 
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Flowers In the Arctic 180 

Gardens, Science Courses for 207 

ICE AND REFRIGERATION 
Dry Xce Aids Fruit Industry 49 

Dry Xce for ’’Shrink Fits” in Machine 

Shop 152 

Ice Cave Air-Conditions House 50 

Xce Cream Freeser, Automatic, for Re- 
frigerator 258 

Ice Cream While You Wait .. 270 

Refrigerator Chest 202 

Salt-Ice for Extra-Cold Refrigeration 42 

LAPIDARY WORK 

Faceted Gems 249 

MARINE ENGINEERING 
Oil Tankers, Where Old. Go 319 

Queea Mary, Britain’s New Liner 303 

Tanker, Largest Welded Gasoline 325 

MECHANICAL ENGINEERING. See Eng/- 
a 09 riag, Meehaa/oal * 

MEDICINE 

Acetyl-Choline May Prevent Bensene 

Polioning . . 106 

Aluminum, False Statements About ... 223 

Amertean College of Surgeons 119 

Anesthena Aided by New Drugs .. 264 

Blindness tMie to Detached ReGna is 

Curable 267 

Cancer 


Dakiu*e Solution, Electrolytle Celt 

Makee ...... 

Diabatic Childran not Retarded Men- 
tally 

Dinitropbanol Dangaroua . . 

Diphtheria Toxoid 

Doctor, Whan to Sae a .. 

Gland Power. A New Balance of . 
Hoepltai Monorail Patlant Carrier 
Lead Dialodged from Body by Diet 
Medicinaa, Ctrtain, Ara Mora Bfftc- 
tiva Through Skin .. . . 

Mexican Madicinea, Ancient 
Milk, Dlelysing 
Morphine, Search for Harmlesa 
Rattlere and Thair Bitaa . 

Reducing Druge. Dangeroue . 
Salmon-Livar Oil .. 

Spider, Bite of Black Widow 
Sttrilisation, Eugenic . 

Sterilisation Law in Germany 
Teaspoons, Pour Dosen In Stomach 
Tetanus. New Cure for 
Tonsil Removal 
Tuberculosis. Milk In 
Varicose Veins, Infra-Red Rays Aid 
in Diagnosis of 
Vitamin C, Synthetic 
MINING AND METALLURGY 
Aluminum, False Statements About 
Aluminum, Flakes of 
Aluminum, More. Uses 
Arc- Welded Steel Has Unusual 
Strength 

Ceralufflin. New Light Alloy 
Copper Alloys, Hard, (Kunial) 

Mine Workers. Air Conditioning to 
Aid . . 

Nickel. ’’Near Noble” 

Rand Gold Mines Salted 
Tin Research. Program of 
METEOROLOGY 
Forecasting by Weathar Cycles . 
Lightning Strikes Twice or More in 
One Place 

Rain Started end Stopped by No Man- 
Made Device 
Shelter Belt in U S 
Shelter Belts, European, Help Modify 
Climate 

Stratosphere Plight 
Temperaturee. Inverted 
Volcanoes end Tulips 
Weather, Radio Does not Affect 
MICROSCOPY 

Amateur end His Microscope 191 


Amateur end His Microscope 198, 304 

Photomierographie Outfit, Inexpensive 257 

Tricks of Microscopy 198 

MISCELLANEOUS 
Absorbent Cotton in Home Shop or 
Laboratory 41 

Bath Rooms. Space-Saver in 213 

Bath Shower, New Portable 154 

Bottle Seal Cannot Be Counterfeited 201 

Drawing Board for Field Use 325 

Face Powder from Apricot Seed 106 

Fire Walking 274 

Glue Checking Instrument 94 

Graphite Lubricator 49 

Handkerchief Maps of Washington 206 

Hasards in Economy 217 

Hobbies on Parade 206 

Packaging, Speeding Up 40 

Pearls in Pennsylvania 96 


Rasors, A Novelty In 
Salt, 400.000.000 Tons in Bed of Stll 
Lake in Utah 

Scientists, 100,000 on Strike? 
Trianalyat, The 
Type Without Type 
United States ’’Expands” 

MOVING AND TALKING PICTURES 
Better Movies 

Industrial Operations, Movies Analyse 
Movie Camera ”Oun” Stock 
Movie Camera and Projector. Com- 
bined 

Movie Film, Safety Stop. Automatic 
Movies of Boulder Dam 
Silver, Reclaiming from Hypo 
NATURAL HISTORY 
Coral Gardena, Diving in 
Fireflies Flashing in Unison 
Grouse. First Northern, to Hatch in 
Captivity 

Rattlers and Their Bites 
Snakes Not Speed Demons 
Spider, Black Widow 
NAVY. See Army ead Navy 
OPTICS 

S tuarts Bathysphere Windows .. 
pectacles, Non-Shattarable 
PALEONTOLOGY 
Alaska^xtinct Animals in Prehistoric 
Fossil Dinosaur Wallow, Discovery of 
PAPER 

Braille Booka, Good Paper Important 
for 


Bed of Stll 




f, Hew. Your Health 


Cottfi STS 


Ink to Permit Reclamation of Paper. 
Laminated Paper, Non-contracting . 
Milk Bottlte, New Paper 
Paper, Measurement of Hast and 

Noletura Content _ 

Wtllptper, Waterproof Non-Glossy 
PATENTS AND TRADEMARKS , 
’’Beevsrwpemi’* Mnrk Not Registrable 
Bihtipgrapl» of Jeventlone , 

Bird Seadr^AIr Waehed” 


(Sichesvspeulif In Patent Su^-^ 282 

D^J^reat Wins ”Pted-Bsck” i^etent 

Foreign Patent LU^neiilgCorponitiM 27S 
Government Wine Case on Fruit- 

Washing Patent Ill 

Inventiona, Recently Patented 46* 99, 138, 212 
Monopoly Charge la Not a Patent Suit 

Defense . . 828 

Patents in India . . 278 

’’Simonia”— ’’Lustarlsa” 55 

’’The First Plant Patanta” 278 

Tradt Mark Position (”Twlndsr”K . 222 

Triplex (Glass) Patent Valid and In- 
fringed . . ... 167 

Untruthful Patent Statements Curbed 223 

”VaPtx” Mark Upheld 278 

PHOTOELECTRIC CELLS. Sea ShetraAict 
PHOTOGRAPHY 

’’Black Lightning” (Lightning Pho- 
tography) 261 

Camera Attachment for Photographing 

Microscopic Objects . 857 

Csmers, Ofant 96 

Camera Resists Tropical Climate 46 

Chemists* Symbols on Window Shades 35 
Color Filters 137 

Congress, Ninth Photographic 219 

Dark Rooms 187 

Flowers With Your Camera . . 18 

Infra-Red and Ultra-Violet Photogra- 
phy 299 

Photography. Astronomical . . 248 

Photo-Murals Produced with Photog- 
raphy . ... 98 

Picture, Composing a 64 

PHYSICS 

Death Ray. The Death of 289 

Ether. Riddle of the Ages 242 

Skstinx on Wstsr tig 

Zero, Near Absolute 300 

POISONS. Sea Medieina 
PORTRAITS. See Biography and Portraita 
PSYCHICS 

Failure of British Society 121 

Psychic Medium Fails (Rudi Schnei- 
der) 92 

PSYCHOLOGY 

Emotions Csust Physical Disease 96 

Engineer. Would You Be An? 29 

Insomnia and Bedrooms 254 

Left-Handed Children Do Hot Read in 
Reverse 50 

Smell, Sense of .... 30 

Telepathy and Clairvoyance S 

RADIO. Sea Shetronica 
RAILWAYS 

Diesel Engines 215 

Fireless Locomotive With Arc Weld- 
ed Tank . .... 41 

Locomotive, Converted 102 

Railroads, What of the? 289 

Stresmlined Trains, The Effect of, on 

Railroading 320 

ROCKETS 

Rocket, Could A Manned. Reach 
Mars? 295 

Rocket, What’s in the? 19 

RUBBER 

Latex-Lined Fur Coats 25t 

Rubber Cement Improves Bronse Cast- 
ings 258 

Rubber in Tree Surgery 321 

Rubber Putty (“Plaitikon”) 258 

•’Synthetic Rubber” Tires, 154 

SAFETY 

Light and Death 177 

Safety. Airplane 259 

SEISMOLOGY. AMATEUR 263 

SOCIOLOGY 

Scientist in an Unscientific Society, 
Replies to 77 

SPORTS 

America’s Cup Races . . 117 

Angling Has Scientific Angles 20, 271 
’’Doping” of Race Horses Detected by 
Mouse’s Tail 160 

Fooling the Fish 271 

Golf Ball Centera, Honey for 217 

Oolf Practice Device 216 

Hunting, Scientific Methods to Im- 
prove 234 

Shot-Gun Shell Wad. Expanding 42 

SUNDIALS AND THEIR CON- 
STRUCTION . 24. 138, 250 

TALKING PICTURES. See Moving and 
Talking Pictiirex 
TELEVISION. See SUctronica 
TRADEMARKS. See Patanta and Tradamarka 
TREES. See Forestry 
WELDING 

Arc- Welded Steel Haa Unusual 
Strength 262 

Arc Weldera, Remote Control 144 

Dieaal Engine Cylindera Built by Arc 
Welding . . 270 

Locomotive, Fireless, with Arc-Weld- 
sd Tank 41 

Pipe Section. Boulder Dam 191 

Tanksr. Largest Weldsd Gasoline 525 

WINES AND LIQUORS 
Distillery Waste, Disposal of 21S 


Whet Is Whlsksy? 
Wlm CiarUied by ; 


YACHTING 
America’s Cup 


by Skim Milk 
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The Encyclopaedia Britannica is an 
investment in your own family — the 
safest investment you can make! It 
opens the door to new achievements 
• . • new prestige • • • improved em- 
ployment. It shows the way to greater 
happiness. 

The Britannica is crammed with 
fascinating facts about business, 
travel, domestic science, art, music, 
everything! It is a complete library 
in 24 volumes. 

Consider the Encyclopaedia Bri- 
tannica as a Christmas gift to the 
whole family. Find out how easy it 
is to own. A small initial payment. 
Balance on easy terms. Mail the cou- 
pon without obligation. 
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